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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administra-
tion this publication has been prepared by the National Aeronautics and Space Administra-
tion for the joint use of both agencies and the scientific and technical community concerned
with the field of aeronautical engineering. The first issue of this bibliography was published
in September 1970 and the first supplement in January 1971. Since that time, monthly sup-
plements have been issued.

This supplement to Aeronautical Engineering— A Special Biblivgraphy (NASA SP-7037)
lists 473 reports, journal articles, and otherdocuments originally announced in November
1973 in Scientific and Techunical Aeraspace Reports (STAR) or in Iinternational Aerospace
Abstracts (144 ).

The coverage includes documents on the engineering and theoretical aspects of design,
construction, evaluation, testing, operation, and performance of aircraft (including aircrafi
engines) and associated components, equipment, and systems. It also includes research
and development in aerodynamics, aeronautics, and ground support equipmem for aero-
nautical vehicles.

Each entry in the bibliography consists of a standard bibliographic citation accompanied
in most cases by an abstract. The listing of the entries is arranged in two major sections,
IAA Emtries and STAR Euntries_in that order. The citations, and abstracts when available,
are reproduced exactly as they appearcd originally in /A4 or STAR, including the original
accession numbers from the respective announcement journals. This procedure, which saves
time and money, accounts for the slight variation in citation appearances.

Three indexes—subject, personal author, and contract number —are included.

An annual cumulative index will be published.

Hi



AVAILABILITY OF CITED PUBLICATIONS

188 EMTRIES (A473-10000 Ssries)

All publications abstracted in this Section are availlable from the Technical Information
Service, Amencan Institute of Aergnautics and Astronautics, Inc., (AIAA), as follows.
Paper copies are avaidable at $5.00 per document up to a maximum of 20 pages The
charge for each additional page is 25 cents. Microfiche '""are available at the rate of
$1.00 per microfiche for documents identified by the # symbol following the accession
number. A number of publications. because of their special characteristics. are available
only for reference n the AIAA Techmical Information Service Library. Mimmum airmail

postage to foreign countries is $1 .00 Please refer to the accession number, e.g.. A73- 10488,
when requesting publhcations.

STAR ENTRIES {N73-1000C Series)

A source from which a publication abstracted in this Section is avaiable 1o the public is
ordinarly given on the last hime of the citation. eg. Availl NTIS. The following are the
most commonly indicated sources {full addresses of these organizations are listed at the
end of this introduction}:

Avail- NTIS. Sold by the National Technical Information Service at the price shown m
the citation. If no price is shown in a current STAR citation, it may be ascertained
by referring to Government Reporis Announcements of 10 NTIS. Beginning with
documents announced in Issue 21, 1973, “"stocked” reports, such as printed NASA
reports are priced on a step schedule ranging irregularly from $2.76 for a 1-t0-25
page report to $10.75 for 576 to 600 pages, plus $2.00 for each additional
100-page increment. Demand print reports (those for which a facsimile reproduction
will be made to fill orders) are priced at $3.00 for the first 20 pages plus 25 cents
for each five pages or portions thereof. These prices are not applied retroactively:
i.e. reports previously announced at a certain price continue to be sold at that
price. If “Avail: NTIS" without a price appeared in the citation of a NASA report
{asterisked) it is sold at $3.00 whether printed copy or facsimile is supplied.
Because of price changes and possible surcharges, it is recommended that for any
document announced in STAR before July 1970, NTIS be queried as to the price.
Document prices are subject to change without notice. See “Avail: SOD"" below for
documents available from both the Superintendent of Documents and NTIS.

Microfiche. Microfiche is available from NTIS at a standard price of $1.45

{regardless of age) for those documents identified by the # sign following the
accession number (e.g.. N73-102814) and having an NTIS availability shown in the

citation. Standing orders for microfiche of {1) the full collection of NT!S-available
documents announced in STAR with the § symbol, (2} NASA reports only (ident-
ified by an asterisk {*}), (3} NASA-accessioned non-NASA reports only (for those
who wish to mamntain an integrated microfiche file of aerospace documents by the
“N” accession number), or (4) any of these classes within one of more STAR
categornies, also may be placed with NTIS at geteatly reduced prices per title (e.g.
38 cents) over individual requests. Inquiries concerning NTIS Selective Categories

{1} A microfiche is a transparent shaet of film, 105 x 148 mm in size. conaining as many
as B0 to 98 pages of information reduced to micro images {not to exceed 24:1 reduction).
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Avail:

Avail;

Avail: -’

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Other

in Microfiche should be addressed to the Subscription Unit, National Technical
Information Service.

Deposit Accounts and Customers Outside /.5 NTIS encourages its customers
to open deposit accounts to facilitate the purchase of its documents now that
prices vary so greatly.

NTIS customers cutside the United States are reminded that they should add the
following handling and postage charges 1o the standard or announced prices:
hard (paper} copy. $2.50 each document microfiche, $1.50 each document. For
subscribers outside the United States who receive microfiche through the Selective
Categories in Microfiche program, NTIS will add 15 cents for each title shipped.
SOD (or GPO). Sold by the Superintendent of Documents, US Government
Printing Office, in hard copy The price is given following the availability line.
{An order received by NTIS for one of these documents will be filled at the SOD
price it hard copy 15 requested. NTIS will also fill microfiche requests, at the
standard $1.45 price, for those documents identified by a #symbol .}

NASA Public Document Rooms. Documents so indicated may be examined at
or purchased from the Mational Aeronautics and Space Administration, Public
Documents Room (Room 126}, 600 Independence Ave., S.W. Washington, D.C

20546, or public document rooms located at each of the NASA research centers.

the Mississippi Test Facility. and the NASA Pasadena Office at the Jet Propulsion

Laboratory.

NASA Scientific and Technical Information Office. Documents with this
availzbility are usually news releases Or informational brochures available without
charge in paper copy.

AEC Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of U.S. Atomic Energy Commission reports, usually in microfiche form,
are listed in Nuclear Science Abstracts. Services available from the USAEC and its
depositories are described n a baoklet, Science Information Available from the
Atomic Energy Commission (T1D-4550). which may be obtained without charge
from the USAEC Technical Information Center.

Univ. Microfims. Documents so indicated are dissertations selected from
Dissertation Abstracts, and are sold by University Microfilms as xerographic
copy (HC} at $10.00 each and microfilm at $4.00 each. regardless of the length
of the manuscript. Handhng and shipping charges are additional. All requests
should cite the author and the Order Number as they appear in the citation.

HMSO. Publications of Her Majesty’'s Stationery Office are sold in the US by

Pendragon House, Inc., (PHI, Redwaod City, Califarnia. The U.S. price lincluding a
service charge} i1s given, or a conversion table may be obtained from PHI.

BLL (formerly NLL}: British Library Lending Divisicn, Boston Spa, Wetherby, York-

shire, England. Photocopies available from this organization at the price shown
(If none is given, inquiry should be addressed to BLL).

ZLDIl. Sold by the Zentralstelle fur Luftfabrtdokumentation und -Information,
Munich, Federal Republic of Germany, at the price shown in deutschmarks (DM)
Issuing Activity, or Corporate Author, or no indication of availability: Inquiries as
to the availability of these documents should be addressed to the organization
shown in the citation as the corporate author of the document.

U.S. Patent Office. Sold by Commissioner of Patents, U.S. Patent Office. at the
standard price of $.50 each, postage free.

avatlabilities. |f the publication 1s available from a source other than the above,
the publisher and his address will be displayed entirely on the availability line or in
combination with the corporate author line.



GENERAL AVAILABILITY

All publicaticns abstracted in this biblicgraphy are avattable to the public through the sources
as indicated in the STAR Entries and IAA Entries sections. It is suggested that the bibliog-
raphy user contact his own library ar other local libraries prior to ordering any publication
masmuch as many of the documents have been widely distnbuted by the issuing agencies,
especially NASA. A listing of public collections of NASA documents is included on the inside
back cover.

SUBSCRIPTION AVAILABILITY
This publication is available on subscription from the National Technical Information Service
(NTIS). The annua! subscription rate for the monthly supplements, excluding the annual

cumulative index. is $18.00. All guestions relating to subseriptions should be referred to the
NTIS,
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TYPICAL CITATION AND ABSTRACT FROM STAR

NASA SPONSOR

DOCUMENT it _H “:ﬂ::‘:géfc?.'é'

ACCESSION NUMBER—o N73.10027*§ Boeing Co., Wichita, Kans. CORPORATE

THE SIMULATION OF A JUMBO JET TRANSPORT  ———  SOURCE

1—’ AJRCRAFT. VOLUME 2: MODELING DATA
TITLE C. Rodney Hanke and Donald R. Mordwall Sep.{B?O 506 p

2 vVol. PUBLICATION
{Contract NAS2-5524) DATE
{NASA-CR-114494; D6-30643-Vol-2) Avail. NTIS\HC $27.50
AUTHORS CSCL 018 N
The manned simulation of a large transport aircraft is L COSAT
CONTRACT described. Aircraft and svstar_ns d_ata necessary to |njplemgnt CoDE
the mathematical model described in Volume | and a discussion
OR GRANT of how these data are used in model are presented. Tha results
of the real-time computations in the NASA Ames Research Canter
REPORT Flight Simulator for Advanced Aircraft are shown and compared —— AVAILABILITY
NUMBER to flight test data and ta the results obtained in a training simulator SOURCE

known to be satisfactory. Author

TYPICAL CITATION AND ABSTRACT FROM /AA

NASA SPONSORED AVAILABLE ON
DOCUMENT MICROFICHE
ACCESSION ——— AT3-10302 * Optimum contigurations for bangless sonic g _ TITLE
MUMBER booms. W. O Hayes and F. 8. Weiskope, Jr. [Princeton University, -ee——

rinceton, N.J.}. Quarterly of Applied Mathematics, vol. 30, Oct, e
AUTHORS — | 1972, p. 315328, 13 refs. Grant No. NGL-31-001-119. AUTHORS'

A number of optimization problems are posed and solved for AFFILIATION
supersonic aircraft flight subject to the condition that a shock wave
appears only incipiently in the sonic boom signal at a given point.
The printipal result is one giving the maximum effective gross weight
of an aircraft of given effective length under given flight conditions.
The calculus of variations with inequality constraints is used, with
the novel features of a non-local isoperimetric relation and of only an
upper bound on a control variable. {Author|

PUBLICATION
DATE

vin
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AERONAUTICAL ENGINEERING

IAA ENTRIES

A73-39986 #
projectiles by holography (Ohservation de la surface de projectiles

Observation of the surface of hypersonic

hypersoniques par  holographie). P. Smigielski, H. Fagot, A,
Stimpfling, J. Schwab, and R, Schirrer {1nstitut Franco-Allernand de
Recherches, Saint-Louis, Haut-Rhin, France}. In: International Gon-
ference on Ultrahigh-Speed Cinematography, 10th, Nice, France,
September 25-30, 1972, Transactions. Paris,
Association Nationale de 1a Recherche Technique, 1973, p. 207-211.
8 refs. In French, Research supported by the Direction des
Recherches et Movens d'Essais.

By causing intervention, at the same time, of a relation involving
parameters of the conic and the dimensions of the projectile and the
hologram, and the limitations due to diffraction and aberrations, it
was possible to establish a setup recording the hologram and a
reconstitution setup making it possible to visualize a hypersonic
projectile with 2 resolution equal to the movement. A study was
made of an elliptical holographic setup for visualization by reflection
of a projectile in hypersonic flight. The reconstituted images
confarm to predictions. F.R.L

A73-39984 4 Hdlographic interferometry applied to aero-
dynamics {Application de I'interférométrie holographique en aéro-
dynamique). C. Veret (ONERA, Chitillen-sous-Bagneux, Haurts-de-
Seine, France). In: International Conference on Ultrahigh-Speed
Cinematography, 10th, Nice, France, September 2530, 1972,
Transactions. Paris, Agsociation Nationale de la
Recherche Technique, 1973, p. 418422, 11 refs. In French.

A recently developed holographic interferometer is described
and compared with a Mach-Zehnder type conventional inter-
ferometer. The new instrument is shown to offer the following
advantages: {1} superior ease of fabrication and use, (2} high
recording speed, and {3} wider application versatility, Examples of
applications in aerodynamic flow studies are discussed. M.V.E.

A73.39985 ¢ Study of turbulent wakes behind cones in
hypersonic flight using Schlieren photograph corcelation {Etude de
sillages turbulents de cones en vol hypersonique par correlation
d'image strioscopique). R. L. Qudin and F. Ae (Institut Franco-
Allemand de Recherches, Saint-Louis, Hauts-Rhin, France}. In
International Conference on Ulirahigh-Speed Cinematography, 10th,
Nice, France, September 25.30, 1972, Transactions.

Pzris, Association Mationale de la Recherche Tech
nigue, 1973, p. 423-427. & refs. In French. Research supported by
the Direction des Recherches et Moyens d'Essais,

Densitometer-aided anatysis of a Schlieren photograph taken in
the wake of a hypersonic cone gt low pressure, at a distance of

A Special Bibliography {Suppl. 38)
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approximately 6 calibevs from the projectile. From the density values
obtained for a turbulence area, the illuminance distribution is
reconstructed. The correlation function of the density distribution
and the quadratic mean value of the density fluctuation rale are
determined. M.V.E.

A7340003 # Aerodynamic forces on a triangular cylinder.
C. F. M, Twigge-Molecey (Hatch Assac., Ltd,, Taronto, Canada} and
W. D. Baines (Toronto, University, Toronto, Canada). American
Saciety of Civil Engineers, Engineering Mechanics Division, Journal,
val. 88, Aug. 1973, p. 803-B18. 8 refs.

Forces on a cylinder of triangular crass section were measured.
This cross section was chosen primarity because it produced a
definable flow pattern. The stagnation point of the oncoming flow is
on the upstream tip and boundary layer separation occurs along the
downstream edges, The measured values of steady and fluctuating
force coefficients pbtained, are believed to be a useful contribution
to engineering data, kn the investigation the turbulence everywhere in
the flow was of small amplitude and scale whereas the periodic and
steady forces were much larger than the random components.  G.R.

AT3-40027 # An aircraft digital fly-by-wire system, P. G.
Felleman (MIT, Cambridge, Mass.). /nstitute of Navigation, Annual
Meeting, 20th, St. Louis, Mo., June 18-21, 1973, Paper. 19 p.

The program described was conceived as the first phase of a
multiphase program to  demonstrate the feasibility of digital
fly-by-wire flight contro! systems for aireraft application. This initial
system was configured to place a digital camputer with appropriate
sensor and effector interfaces in the primary control path of a
modified F-8C aircraft, with a triply-redundant analog fly-by-wire
control system as back-up. The Apolto guidance, navigation, and_
control hardware was chosen for use as the primary digital system
because of the availability of space qualified hardware, the
demonstrated retiability of the equipment, and the availability of an
existing flight software verification capability, Particular emphasis is
given to a oescription of the problem of inwrface design and fault
detection mechanization. F.R.L.

AT73-40028 A hybrid navigation system simulation for
North Atlantic routes. W. C. Hoffman, J, Zvara {Aerospace Systems,
Inc., Burlington, Mass.), W. M. Hollister, and K. R. Britting {MIT,
Cambridge, Mass.). Institute of Navigation, Annual Meeting, 20th, St.
Lowis, Mo,, June 1921, 1973, Paper. 13 p. 16 refs. U.S. Department
af Transportation Contract No. TSC-473.

Present-day operations of commercial air traffic on Morth
Atlantic routes are reviewed, and the need for improved navigational
accuracy to provide increased capacity without corresponding
reductions in existing satety levels is established. The application of
hybrid navigation systerms which combine information from twe or
more sources in an gptimum manner to achieve more accurate
performance is discussed. A digital computer simulatian program
referred to as NATNAY (North ATiantic NAVigation) was developed
to evatuate the performance of various hybrid navigation system
canfigurations which could be used by commercial aircraft operating
in the North Atlantic region. The covariance matrix error analysis
method is used to simnulate aided inertial navigation system errar



AT3-40029

histories, using the optimum recursive Kalman fitter to incorporate
independent measurements of position or velocity, A number of
computer vesults are presented for a typical east-bound North
Atlantic flight {Author)

AT73-40029 ¥ A flight evaluation of pilotage error in area
navigation with vertical guidance. R. 5. Jensen and 5. N. Roscoe
(INinois, Uriversity, Savoy, W}, festitute of Navigation, Annual
Meeting, 29:th, 5t Louwis, Mo., June 13-21, 1973, Paper. 36 p. 8 refs.
FAA - sponsared resaarch,

Pilotage error in terminal and approach phases of three.
dimensional area navigation operations was measured in flight. Pilot
performance was measured in terms of altitude, crosstrack, airspeed,
and procedural errors made while flying a complex 18-segment |FR
flight plan presenting cancentrated high levels of cockpit workload.
Analysis of the data showed no statistically reliable difference
between overall performances by airline transport pilots and com-
mercial pHots with instrument ratings for any of the four vertical
task variables: level flight, three-degree climb, three-degree descent,
and six-degree descent, Alsn, there were no statistically reliable
ditferences between altitude performance with the altimeter and the
vertical deviation indicator in lave! flight. Relatively frequent
procedural errors occurred even after four identical flights using
VNAV guidance equipment. {Author}

AT3A0030 # Effectiveness limitations of midair collision
avoidance strategies. J. L. Ramsey (Mitre Corp., Bedford, Mass.).
Institute of Mavigation, Annual Meeting, 29th, St. Louis, Mo., June
19-27, 1873, Paper. 26 p. 16 refs. Contract No. F 19628 73-C-0001,

Data are provided to help resolve the uncertainty about what
specific techaique or classes of techniques ought to be used to
prevent midair collisions, A stafistical analysis of recent midair
collisions in the United States and of the pertinent factors
surrgunding these accidents is given. Three classes of midair collision
prevention techniques, described briefly, are regulatory changes
including structured or regulated airspace, introduction of an
autonomous airbarne collision avoidance system, and projected
improvement to the ATC system, The statistical data are applied to
these classes to estimate the fraction of fatalities and accidents that
might be prevented. From the analysis it is possible to draw
conclusions that suggest specific steps and ordering of sieps that
should and should aot be undertaken in a unified program to reduce
the incidence of collisions. F.R.L.

AT3-40032 # Herizental collision avoidance study. J. A.
Sorensen, A. W. Merz, T. B, Cline, and J. S. Karmarkar (Systems
Contral, Inc., Pala Alto, Calif.), Institute of Navigation, Annual
feeting, 29th, St. Louss, Mo., June 19-21, 1973, Paper. 25 p. 16
refs. U.S. Department of Transportation Cantract No. TSC-535.

The third-order relative dynamics of two conflicting aircraft are
used to determine the horizontal maneuvers which produce maxi-
mum miss distance for arbitrary initial conditions and classes of
aireraft. These maneuvers are then moditied to determine a hari-
zontal maneuver strategy which vields a safe miss distance and
minimum deviaiion off course. Filtering technigues are examined
which can be used to process noisy signals if the data required to
mechanize the horizontal maneuvers are nat fully available. Analyses
are conducted to determine the effects of measurement errors on the
performance of a typical horizontal collisian avoidance system.

{Author)

A7340033 # Time dissemination for aircraft. F. D. Watsan
and J. M. Holt {McDonnell Douglas Electronics Co., 5t. Charles,
Mo.i. Institute of Mavigation, Annual Meeting, 29th, St Louwis, Mo.,
June 1921, 1973, Paper. 30 p. U.S. Department of Transportation
Contract No. FA73WA-3172.

Brief description of work accomplished during the first portion
of a study program in which ground station sites were evaluated on
the basis of their effectiveness in disseminating time synchronization.

5652

Operations of alf US. schedufed air carriers operating in CONUS
have been discretely modeled. Then, air-to-air and air-to-grovnd
communication linkages are determined. In addition to produting
data for use by the computer, these processes produce maps of
aircraft activity versus time of day for direct interpretation. With
appropriate effectiveness equations, a computer-implemented algo-
rithm automatically, or with operatar interaction, determines the
strategy and tradeoffs in site selection for ground-based time-
disseminating equipment. Preliminary results indicate that with three
ground stations most of CONUS can be synchronized by using
hierarcha! air-to-air relay of synchronizatian. {Author)

A73-30035 National Aerospace Meeting, Washington,
0.C., March 13, 14, 1973, Proceedings. Meeting spansored by the
Institute of Mavigation. Washington, D.C., Institute of Mavigation,
1973. 167 p. Members, $15.; nonmembers, $20.

Inertial navigation, nontinear 'frajectory-following and control
techniques in the terminal area, recent improvements in the Navy
navigation system, military application of the Tramsit navigation
satetlite system, and a navigation satellite development program are
discussed, Attention is given to error analysis for a satellite-based air
traffic control system, divergence in redundant systems, space shuttle
optimal ascent guidance, orbiter abort guidance, the Bendix-Bell
MLS signal-in-space, MLS navigation guidance and control, aspects of
terminal air traffic control operations, the conventional ILS, use of
MLS elevation data for flare-out guidance, and airport ground
surveillance,

F.R.L.

A73-40038 ¥ Nonlinear trajectory-following and control
techniques in the terminal area using the Microwave Landing System
Navigation Sensor, P. Madden and M. Desai {MIT, Cambridge, Mass.).
In: National Aerospace Meeting, Washington, D.C., March 13, 14,
1973, Proceedings. Washingtan, D.C., Institute
af Navigation, 1973, p. 24-34. 7 refs. V.S, Department of Trans-
portation Contract No. TSC-551.

Guidance and control techniques have been developed to permit
accurate nonlinear path-following in the terminal area using an MLS
and DME data-base. The elements of the system including trajectory
generation, mMean-wind estimaticn, feedforward and perturbation
control gre described, and the performance of the integrated system
is delineated. The investigation was made with the aid of a
sophisticated digital simulation, including maodeling of the sensor and
environmental noise. A conventional jet transport was the subject
aircraft. A conclusion of the investigation was that the integrated
guidance and contro! systern was adequate to the task of path
tracking with errors within the resolution of ATC radar. (Author)

A73-40040 # Military application of the TRANSIT Naviga-
tion Satellite System in the P-3C ASW aircraft. T. B. Merkel (U.5.
Naval Material Command, Naval Air Development Center, War-
minster, Paj. in: National Aerospace Meeting, Washington, D.C,,
March 13, 14, 1873, Proceedings. " Washington,
D.C,, Institute of Mavigation, 1973, p. 39-42.

The TRANSIT systern of navigation by satelite, spurred by the
concurrent development of the Navy's fleet ballistic ntissife sub-
marines, hecame the reliable fixing aid fulfilling the world-wide
submarine navigation requirements. Theoretical studies of airborne
TRANSIT commenced in the mid-1960s, but the Tack of a suitable
airborne platform stymied the growth and practical development
until early 1969, when the Navy embarked on an approach to
investigate the feasibility of airborne TRANSIT, The YP-3C Anti-
submarine Warfare (ASW) Weapons System aircraft was choosen as
the test platform because it provided both a central data processing
capability and a normally long mission profile, needed to minimize
the effect of the perindic nature of availablte TRANSIT updates.

{Author)



A73-40041 # Navigation Sateliite Devslopment Program. 5.
L. Lagna and R. W, Jessen {USAF, Space and Missile Systems
Ovrganization, Los Angeles Air Force Station, Calif.). In: National
Aeraspace Meeting, Washington, D.C., March 13, 14, 1973, Proceed-
ings. Washington, D.C., Institute of Navigation,
1973, p. 43-50.

There is general agreement that a space-based radio navigation
systemn can provide accurate, continuous, three-dimensional, world-
wide and common-grid navigation and positioning informatian that
could satisfy the needs of maost military and civilian users. However,
there are a number of oputstanding questions on cost, value,
application and design which preclude deploying an operational
global navigation sateltite system. These guestions can be answered
via a navigation satellite development program using four repeater
satellites deployed over the continental United States. The navigation
signals from the repeater satellites will provide the same electranic
environment for the users that would be available from operaticnal
satellites. Repeater satellites could akso provide radio links for limited
digital communication, cooperative surveillance, and air traffic
management experiments. [Awuthor]

A73-40042 # Errar apalysis for a satellite based Air Traffic
Control System. C. R. Traas (Nationaal Luchtvaartlaboratorium,
Amsterdam, Metherlands), In: National Aerospace Meeting,
Washington, D.C., March 13, 14, 1973, Proceedings.

Washington, D.C., Institute of Navigation, 1973, p.
51-58. & refs.

Errors related to an Air Traffic Control System which uses a
number of ground stations, a pair of stationary satellites, and direct
airplane altitude measurements, have been analyzed numerically. A
considerable part of the analysis is connected with the determination
of the orbits of the satellites from radar range and range-rate
measurements. The error sources considered are: the ground station
position uncertainly, transponder delay time uncertainty, and
uncertainty about the precise values of some parameters occurring in
atmospheric refraction models. The other part of the analysis is
devoted to the datermination of aircraft position using radar range
measurements from a single ground station, and direct altitude
measurements, {Author)

A73-40046 The Bendix/Bell MLS signal-inspace. R. J.
Kelly (Bendix Corp., Communications Div.,, Towson, Md.}. In:
National Aerpspace Meeting, Washington, D.C., March 13, 14,1973,
Proceedings. Washington, D.C., institute of
Navigation, 1973, p. 97-108. 8 refs.

The Bendix/Beli Microwave Landing System (MLS) is an
air-derived sample data systern operating at microwave frequencies
using scanning narrow beam antennas which generate a signal-in-
space. The MLS signal-inspace provides guidance information pro-
portional to an aircraft’s lateral and vertical displacement from a
selected flight profile. This paper describes, in detai!, the techniques
and rationate used to generate and detect the MLS signal. Em-
phasized in the rationale are the system requiresnents deveioped by
Bendix/Bell in their recently comgleted MLS Technique Analysis
Study for the FAA, These reguirements lead Bendix/Bell to choose
the electronically scanned phased line array as the most adaptive
technigue to generate the angle guidance function. Since the line
array is central 1o the Bendix/Bell concept, test results of a fully
operating elevation guidance antenna are presented. (Author)

AT3-40047 # MLS - Navigation, guidance, and control. G. L.
Neal {Collins Radic Co., Cedar Rapids, lowa}. In: National Aerp-
space Meeting, Washington, D.C., March 13, 14, 1873, Proceedings.
Washington, D.C., Institute of Navigation, 1973,

p. 109-118. 8 refs. .
This paper discusses application of the microwave landing
systemn as a terminai area navigation tool, as an aid to vehicle
guidance, and as a position control feedback element, Navigation in
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A73-40050

this context is used to mean velocity and position determination
together with a description of desired velocity and position.
Guidance relatas to the usage of velocity and paosition information to
describe progress along the desired path and specifically to describe
changes required to maintain that path. Contral relates to manipula-
tion of the vehicle to satisfactorily achieve the guidance commands.
These aspects of the general problem of terminal area navigation
using the microwave landing system as a ground based ad are
discussed from a flight control engineer’s viewpoint with the
emphasis on subtleties of the system characteristics that can greatly
impact its eventual usefulness. {Authar}

A73-40048 # Relationships between operational flexibility
and capacity in contemporary terminal air traffic cantral operations.
R. 5. Ratoer {Stanford Research Institute, Menlo Park, Calif.}. In:
Mational Aerospace Meeting, Washington, D.C., March 13, 14, 1973,
Préceedings. ] Washingron, D.C., Institute of
Navigation, 1973, p. 1181 22, FAA-supported research.

QObservations and findings of an analysis of terminal area air
traffic control operatians are presented to show where flexible path
management derogates efficient high-density terminal aperations,
and where such flexibility is necessary to facilitate operations. Strong
and weak points related to the use of standard arrival procedures and
standard instrument departures are delineated. Likely reasons for
observed operational limitations in the use of such procedures are
discussed. Some techniques that contsollers have evolved for
minimizing the sensitivity of operations to unforeseen accurrences
are described. Considerations involved in a controller's selection of
speed, vector or altitude control as a means for maintaining
efficiency while ensuring safe separation are discussed. {Author}

AT3-40049 # The Conventional ILS - So what’s new. J. B,
Battistelli [Ohio University, Athens, Ohiol, In: National Aerospace
Meeting, Washingtun, D.C., March 12, 14, 1973, Proceedings.

Washington, D.C., Institute af Navigation, 1973,
p. 123132, 8 refs. U.S. Department of Transpartation Contract No.
FAGYWA-206E.

The FAA, recognizing the increasingly stringent requirements
heing placed on the ILS, has been conducting research and
development programs designed to yield significant improvements in
ILS capability. This paper describes the results of some of these
programs. The latest configurations for the localizer, glide-siope, and
their monitor are discussed as well as the effects of snow and
reflecting objects on or near the aerodrome and terrain. New
tocalizer antenna arrays are being developed that limit the amount of
stray radiation on the aerodrome and surrounding terrain. These new
arrays yield improved course characteristics. Integral and wide
aperiure monitars have been developed that give a true analog of the
signal in space. Glide-slope antenna arrays are being developed that
do not utilize image effects. Therefore, they are not as susceptable 1o
environmental effects. Optimized image-type arrays are under study
to minimize the effects of shortened ground planes; and integral
monitors have been developed to give ‘ncreased monitoring re-
liability. (Author)

A7340050 # Use of MLS elevation data for flare-out guid-
ance. L. L. Sanders (ITT Gilfillan, tnc., Van Muys, Calif.). In:
Mational Aerospace Meeting, Washington, D.C., March 13, 14, 18973,
Proceedings. Washington, D.C., Institute of
Navigation, 1973, p. 133-138. & refs.

The discussion analyzes the issues associated with use of MLS
elevation data or allimeter information for fiare-out guidance.
Technical limitations of altimeter at some airporits and for some
aircraft are described. Discussion includes consideration of airport
factors, aircraft and autopilot equipment, MLS ground eguipment
and cost factors. With standardizing of touchdown zone parameters,
MLS flare guidance appears both technically and economically
justified. {Author)



AT3-40051

AT73-4005% ¥ Airport ground surveillance and ground guid-
ance system LOCAR /Localized Cable Radar/. A. M. Levine (ITT
Gilfillan, nc., Van Nuys, Calif.). In: National Aerospace Meeting,
Washington, D.C., March 13, 14, 1973, Proceedings.

Washington, D.C., Institute of Navigation, 1873, p.
138-146.

A low-cost airport surveiflance and ground guidance system,
called LOCAR (Localized Cable Radar] to aid in solving the
problems of airport ground traffic control resulting from ever-
increasing airpart traffic is described in this paper. LOCAR tracks all
vehicles on runways or taxiways even if slightly airborne, and in all
weather; it can indicate stationary vehicles and the speed of aircraft,
and it provides guidance; the display can be relayed via standard
CCTV; there is no high power radiation, no moving parts, and
installation is low in cost compared to other discrete sensors or
multiple conventional radars. The systern consists of a series of small
low-powered solid state radars of limited range, time sequenced by
the inherent delay of the cable from a master timing pulse. LOCAR
is compatiblic with additions for increased information on displays
bath in the control tower and in aircraft cackpits. (Author)

A73-40062 F A survey of satellite-based systems for naviga-
tion, position surveillance, traffic control and collision avoidance. K.
D. McDonald {U.S. Department of Defense, Washington, D.C.). In:
National Aerospace Meeting, Washington, D.C., March 13, 14, 1973,
Proceedings. Addendum. Washington, D.C.,
Institute of Navigation, 1973 16 p.

Summary of the satellite system concepts, orbital deployments,
and measurement technigues on which the accomplishment of
various recent applications is based. The systems. and system
concepts discussed include: Transit, the Navy Navigation Satellite
System; the expanded Transit and Transit improvement program
concepts; the Two-in-View configuration; the Defense Navigation
Satellite Systemn, including the System 621B and the Timation
systemn cancepts; the NASA Paosition Location and Communication
Equipment {PLACE) experiment: the Maritime Satellite program of
the Department of Commerce’s Maritime Administration; the
DOT/FAA Aeronautical Satellite Program; the Location, Identifica-
tion by Transmission (LIT) and Satellite ATC and Navigation
(SATAN} systems; the DOT’s Advanced Air Traffic Management
System concepts; and the FAA's recently developed ASTRO-DABS
concept. {Author)

AT3-40056 # A numerical analysis of some practical aspects
of airbome urea seeding for warm fog dispersal at airports. A, |.
Weinstein and B. A, Silverman {USAF, Cambridge Research Labora-
tories, Bedford, Mass.). Journal of Applied Meteorology, vol. 12,
Aug. 1973, p. 771780, 18 refs.

A two-dimersianal Eulerian model of warm fog dispersal by
airborne hygroscopic particle seeding is used to evaluate some
practical aspects of urea seeding at airports. It is found that, although
turbulence and wind shear reduce the effectiveness of single-ling
seeding to a point where it is of no practical value, seeding over a
wide area (1 to 10 sq miles) can resuit in practically usetul visibility
improvements in the approach 2one and over the runway of airports.
The quaniity of maierial and the cosi of the wide-arez seeding
technique depend upon fog intensity, fog type, and cross-runway
wind speed. For typical fog, approximately 80,000 ib/hr of urea
costing $40,000 per hour are needed to keep the visibility above 1/2
mile. The figures are reduced to approximately 36,000 to 58,000 Ib
and $18,000 to 29,000 per hour, respectively, if the visibility needs
only 1o he raised 1o 1/4 mile. {Author)

AT7340063 Low density extremes for ground elevations
up to 15000 ft. R. V. Cormier (USAF, Cambridge Research
Laboraiories, Bedford, Mass.}. Journal of Applied Meteorotogy, vol.
12, Aug. 1973, p. B63-866. 6 refs.

Atmospheric density, especially low values thereof, is important
to aircraft takeoft and landing operations; therefore, probahle
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extremes of low density are needed for aircraft design. 1his
document provides, for the most extreme area and month, values of
low density that are equaled or surpassed during 1, 5, 10 and 20% of
the time {hours) for ground elevations up to 15000 ft. Typical
temperatures accompanying these values, needad for engine power
calculations, are also given. In addition, empirical eguations for
estimating extremes of low density near the ground are evaluated.
{Author}

A73-40087 ¥ On the aaredynamic damping moment in pitch
of a rigid helicopter rotor in hovering. 11 - Analyticel phase. K.
Takasawa {MNational Aerospace Laboratory, Tokyo, Japan}. Japan
Socisty for Aeronasutical and Space Sciences, Transactions, vol. 16,
no. 32, 1973, p. 77-101. 13 refs,

A73-40090 # Manual control of an oscillatory divergant
system. 1. N. Goto {Kyushu University, Fukuoka, Japan} and S.
Endo {Tokyo, University, Tokyo, Japan}. Japan Society for Aero-
nautical and Space Sciences, Transactions, vol. 16, ne, 32, 1973, o
129-140. 9 refs,

Manual control of a second-order oscillatory divergent system is
investigated. Previous studies suggest that an experienced operator
pays special attention to the periodicity in the error signal and is able
o exercise control so that the periodically changing error is cancelled
out. This work tries to give an experimental proof to the extended
describing function proposed in campliance with the suggestion, by
the use of the time domain analysis method. As a rasult, this work
shows that the extension of the describing function is possible by
taking the human operator’s object of attention into consideration,

{Author)

A73-40101 Performance of a water-repellent radome coat-
ing in an airport surveillance radar. R, M, Weigand {5, Department
of Transportation, Transportation Systems Center, Cambridge,
Mass.). JEEE, Proceedings, vol. 61, Aug. 1873, p. 1167, 1168. 5 refs.

The operational improvement in rain provided by a hydrophobic
radome coating is experimentally verified for the case of an airport
ground-surveillance radar, The efficacy of a hydrophobic radome
coating is illustrated with photographs of the plan-position-indicator
display during moderate rainfal) before and after the application of
the coating. {Author}

A7340128 4 Design of axial flow fans by cascade method.
A, G. Deshpande {indian Institute of Science, Bangalore, India}, Acta
Technica CSAV, vol. 18, no, 4, 1973, p. 352-362. 12 refs.

The Hlow of a perfect fluid past a rotor of an axial fan with
nonfree vortex flow is studied using the lifting tine method, The
cascade method is applied for design purposes. The static pressure
rise and the total head rise increase with the decrease in axial
velocity. Camber angle decreases with the decrease in axial velogity,
while the stagger angle decreases with decrease in axiaf velocity. The
siatic efficiency of the fan increases with the decrease n axial
velocity., The effect uf ihe axial veiociiy on aerodynamic character-
istics is greater compared to other parameters. The results ohtained
are in good agreement with those of Wallis {1981). F.R.L.

A73-40125 # Strouhal number and flat plate oscillation in
an air streamn. J. Novak (Statni Vyzkumny Ustav Konstrukce Stroju,
Bechovice, Czechoslovakiai. Acta Technica CSAV, val. 18, no. 4,
1973, p. 372-386.

The results of an experimental investigation of Strouhal number
5 and the oscillation of a flat plate in an air stream as a function of
Reynolds number Re, the intensity of turbulence |, and the angle of
attack alpha are described. The Stroubal number, characterizing
vortex shedding from the plate, is practically independent of Re, but
decreases with the growing angle alpha. The plate oscillates in the air



stream practically with its natural trequency or close to this value
irrespective of Re, |, and alpha. The oscillation amplitude changes
relatively at random. The degree of this randomness grows with Re,
slightly with |, and with the decreasing angle alpha in an interval in
which periodic vortex shedding from the plate passes into a random
one, F.R.L.

A73-40184 7 Construction of a minimum-wave-drag profile
in inhomogenecus supersonic flow (K postroeniiuv kontura mini-
mal'nogo volnovogo sopretivieniia v neadnorednom sverkhzvukovom
potoke), A. N. Kraiko and W, |, Tilliaeva. Prikfadnaia Matematika |
Mekhanika, val. 37, May-June 1973, p. 469-487, 14 refs, In Russian,

The variational problem of construeting, for a plane or
axisymmetric body, a generatrix that will ensure minimum wave
resistance of the body in a supersonic inhomogeneous (nonisentropic
and noniscenergeticl flow of an ideal gas is examined for the case
where the profile is affected by a region characterized by pro-
nounced variation of the parameters along the lines of flow. In the
passage to the limit, this region degenerates to a tangential
discontinuity. The analysis is limited to configurations (nozzles, nose
cones) for which no shock waves are present in this region. The shape
of the optimal generatrix is determined by a method based on the
use of Lagrange multipliers, V.P.

A73-40210 # Planning for satellite airports. W. Gelerman
(Morthrop Airport Development Corp., Vienna, Va.) and R. de
Neufville {MIT, Cambridge Mass.). ASCE, Transportation Engineer-
ing Journal, vol. 99, Aug. 1973, p. 5375561, 8 refs. Research
supparted by the U.S. Department of Transportation, Massachusetts
Institute of Technology, and NSF.

An analysis is conducted in order to determine whether satellite
airports will divert a significant portion of the existing demand for
service from the primary airports. The analysis indicates that satellite
airfields will not, in general, play a significant role in air transporta-
tion as long as existing conditions prevail, It is conceivable, however,
that nationzl policy might wish ta develop a viable system of air
transportation through satellite airfietds. Aspects of passenger
respanse to airline frequency are discussed together with implications
for airline behavior, passenger choice of airports, and airline use of

satellite airports. G.R.
A73-40225 # Selected problems in  helicopter design
(Wybrane zagadnienia projektowania smiglowcal. Z. Brodzki.

Instytut Lotnictwa, Bivletyn Informacyfny, vol, 20, Mar,-Apr. 1973,
p. 11-14, In Pelish. )

Helicopter design is contrasted with the design of fixed-wing
aircraft by delineating differences in maintenance and reliability
concepts and by describing helicopter structural and material
requirements stemming from operational loading characteristics.
Rigid rotors, tilting rotars, and hinged rotors are compared with
respect to differences in types of loads and load support concepts.

T.M.

A73-40244 On the Weis-Fogh mechanism of lift genera-
tion. M. J. Lighthill {Cambridge University, Cambridge, England).
Journal of Fiuid Mechanics, vol. 60, Aug. 21, 1973, p. 1-17. 6 refs,

Weis-Fogh's (1973) proposed new mechanism of lift generation
could work even in inviscid two-dimensional motions starting from
rest. The “fling’ of two insect wings of chord ¢ turning with angular
velocity omega generates irrotational motions associated with the
sucking of air into the opening gap which are calculated as involving
circulations around the wings when their trailing edges, which are
stagnation points of those irrotational motions, break apart. The
roles of two-dimensional inviscid flow theory and modifications due
to viscous effects are discussed, F.R.L.

AT3-40245 * Experiment on convex curvature effects in
turbulent boundary layers. B, M, C, S0 and G, L. Mellor {Princeton
University, Princeton, N.L.). Jownal of Fluid Mechanics, vol. B0,
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A73-40348

Aug, 21, 1973, p. 43-62, 26 refs. Grant No. NGR-31-001-074,
Turbulent boundary layers along a convex surface of varying
curvature were investigated in a specially designed boundary-laver
tunnel. A fairly complete ser of turbulence measurements was
obtained. The effect of curvature is striking. For example, along a
convex wall the Reynolds stress is decreased near the wall and
vanishes about midway between the wall and the edge of a boundary
layer where there exists a velocity profile gradient created upstream
of the curved wall. [Author}

AT73-40286 On the effect of swirling motion of sources of
subsonic jet noise. H, K, Tanna {Southampton, University, South-
ampton, England}, Jawrnal of Sound and Vibration, vol, 29, Aug. 8,
1973, p. 281-293. 8 refs. Research supported by the Science
Research Council.

Theoretical study of the effect of swirling motion of sources on
the overall sound radiation from a subsonic jet. The general result for
the sound field of a point acoustic stress in arbitrary motion is first
applied to study the effect of uniform circular source motion on the
far-field sound radiation from a randomty ariented point quadrupole
of random time variation. By using the maoving source approach,
closed-form results are obtained for the overall radiation directly,
without involving the radiation spectrum. A uniform axial motion is
then superimposed and the sound field of a point quadrupole in
hetical motion is evaluated by applying retarded time transforma-
tions to the circular mation results. [Authar}

A73-40289 Application of simultaneous iteration method
to torsional vibration problems. ¥V, Ramamurti {Indian Institute of
Technology, Madras, India). Journal of Sound and Vibration, vol. 29,
Aug. 8, 1973, p. 331-340. 10 refs.

The simultanecus iteration method of obtaining the eigen-
frequencies and eigenvectors is utilized for solving torsional vibration
problems. The finite-element approach is adapted to predict the
behavior of the system. The effectiveness of the method is ilustrated
by employing it to the solution of the torsional vibration problem of
a circular shaft, a conical shaft, a two-rotor system, and a composite
strugture. {Author)

A73-40301 Cobra and the lightweight fighter. Flight
International, vol. 104, Aug. 23, 1973, p. 341-344,

The Northrop P-630 Cobra is designed for an air superiority
role, broadened to take in ground attack to suit international needs
for a multipurpase aireraft. The lightweight fighter (LWF) has very
narrowty specified equipment for air superiority, and it is largely the
extra avionics which will expand the performance into that of the
muttimission Cobra. The LWF will have a thrust/weight figure
probably exceeding that of any other aircraft, including the Harrier
and the F-15. The very unusual shape of the Cobra is a result of the
dermands far extrermne maneuverability, F.R.L.

AT73-40348 Basic principles and the theory of operation of
the equipment for the identification-friend or foe /SIF/ in military
aircraft (Principios basicos y teoria de funcionamiento de los equipos
de identificacion |FF {SIF/ en aviones militares). A. Millin Sénchez.
Revista de Aerondutica y Astronsutica, vol. 33, July 1973, p.
537-544, In Spanish.

The operation of the equipment for the identification-friend or
foe (IFF) is based on the practical utilization of the theary of
secondary radar. The characteristics of technical radar are discussed,
giving attention to distance measurements, the determination of
azimuth and elevation, a review of basic radar, aspects of radiation,
wave propagation, reflection, and the principles of secondary radar.
The three basic components of IFF systems are considered together
with guestions of pulse distribution, coding, amplification, and the
generation of the reference signal, G.R.



A73-40387 ;

A73-40287 # Some results of fuselage calculations on a
digital computer by the finite-element method (Nekotorye rezul"taty
tascheta fiuzeliazha metodom konechaykh elementov s ispol’-
zovaniem ETsVM). Z. ). Burman and V. |. Lukashenko. Aviatsion-
nafa Tekhnika, vol. 18, no, 1, 1973, p, 18-24. In Russian.

A7340388 # Frame of a cylindrical shell under the action
of a concentrated radial force (Shpangout tsilindricheskoi obolochki
pod deistviem sosredotochennoi radial’noi sily), V. N. Zamoladchi-
kova. Aviatsionnaiz Tekhnika, vol. 16, no. 1, 1973 p. 2529 In
Russian.

A73-40390 # Designing a thin-wall fan-shaped wing {Raschet
tonkostennogo veeroobraznego kryla). V. A, Pavlov. Aviatsionnaia
Tekhnika, vol. 16, no, 1, 1973, p. 38-44. In Russian.

A solution is obtained to the problem of determining the
stresses and strains in a fan-shaped airfoil (with partial restraints
along the roat cord} composed of a thin skin and of spars that
converge fadially to one point. The structure may possess rbs
situated parallel 1o the outer edge of the wing. The solution is
obtained for arbitrary air loads (and also for arbitrary concentrated
farces acting on the high-tift device and the end points of the wing}
with the aid of strain coenpatibility conditions in the form of least
work, reduced to a system of linear algebraic equations. V.P.

ATI-40395 4 Vibration tests with rotors as a rotor
identification problerm {Vibratsionnye ispytaniia rotorov kak zadacha
ikh identifikatsii}. 5. P. Grivtsov, G. N. Rapoport, and A. A Sheipak.
Aviatsionnaia Tekhnika, val. 16, no. 1, 1973, n. 62-74. In Russian,

A mathematical model of rotor vibration tests is constructed on
the basis of the concept of an analytical signal, equivalent to the
actual signal. The model can be used effectively far extrapolating test
conditians to any rotor spin rates, and for analyzing a wide range of
resonant systems, in particular for the case of continuously varying
inputs. The model can serve also as a basis in the identification of a
rotor a3 a dynamic system. VP

A73-40399 ¥ Influence of the shape of the leading edge on
the transition process in the boundary layer on a plate in longitudinal
flow [Vhianie formy vkhodnoi kromki na protsess perekhoda v
pogranichnom sloe pri prodol nom omyvanii plasting). V. M. Legkii
and lu. D. Koval'. Aviatsionnaia Tekhnika, vol. 16, no. 1, 1973, p.
092.95, 6 refs. In Russian,

A7340401 # Influence of the effectiveness of jet vanes on
the characteristics of VTOL aircraft (Vliianie effektivnosti gazostrui-
nykh rulei na kharakteristiki samoletov vertikal'nogo vzleta i
posadkil. |. A, Khanin. Aviatsionnaiz Tekhnika, vol. 16, no. 1, 1973,
p. 98-102. In Russian.

A73-40403 # Trimming and checking aircraft gas-turbine
engines with the aid of the ratio of total pressure behind the turbine
10 total pressure in front of the compressor {Ob otkiadke i kontrote
aviatsionnykh GTD s ispoi'zovaniem parametra PtT/PtB). V. M.
Akimov and M, F. Mokrous. Aviatsionnaia Tekhnika, vol. 16, no. 1,
1973, p. 103-105. In Russian.

It is shown that the effectiveness of trimming gas-turbine
engines can be improved by evaluating trust on the basis of the ratio
of total pressure behind the turbine to total pressure in front of the
compressar. As an example, this approach is applied to a turbofan
engine with a high bypass ratio. V.P.

AT3-40404 # Smail-scale suppressor of the aerodynamic
noise of a subsonic gas jet {Malogabaritayi glushitel’ aeredinami-
cheskago shuma dozvukovoi gazovoi struid. v, A. Bordovitsyn.
Aviatsionnaia Tekhnika, vol. 16, no. 1, 1973, p. 105-107. In Russian,

The design and principles of operation of a device that will
reduce noise levels over the entire range of acoustic frequencies are
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discussed. The suppressar is particularly well suited for application 1o
exhaust gases of gas turbines. VP

A73-40426 # Linearized tcharacteristics method for super-
sonic flow past vibrating shells. M. F. Platzer (.5, Waval
Postgraduate School, Monterey, Calif.), C. W. Brix, Jr. {U.S. Navy,
Washington, D.C.), and K. A. Webster {U.S. Mavy, Point Mugu,
Calif.). AFAA Journal, vol, 11, Sept. 1973, p. 1302-1305. 12 refs.

A linearized characteristics method is developed for the aero-
alastic stability analysis of eylindrical shelis in supersonic flow. This
procedure permits a rapid numerical solution of the complete
unsteady lingarized potential equation for arbitrarily prescribed axial
deflection modes, reduced freguency, circumferential mode number,
and cylinder length-to-radius ratio. The pgereralized aerodynamic
forces calculated by the present aerodynamic theory are in excellent
agreement with a previous Laplace-transform selution by Dowell and
Widnall. [Author)

A73-40427 # Simplified aerodynamic theory of oscillating
thin surfaces in subsonic flow. W. P. lones and J. A. Moore {Texas A
& M University, College Station, Tex.). ALAA Journal, vol. 11, Sept.
1973, p. 1305-1309. 7 refs. Grant No, DAHC04-69-C-0015, Project
THEMIS,

A numerical technique for determining the aerodynamic forces
on oscillating surfaces in subsonic flow is described. It differs from
mast other methods in that it is based on the use of the velocity
rather than the acceleration potential of the flow. Comparisons of
aerodynamnic coefficients with known exact results for incom-
pressible flow show good agreement over a wide range of frequency
parameter values. Similar comparisons for M = 0.7 also proved
reasonably satisfactory for the frequency parameters used. Pre-
liminary calculations for three-<dimensional wings in steady flow have
also given good results. {Author)

ATIAD428 ¥ Approximation for hypersonic flow past an
inclined cone. R. T. Doty and M. L. Rasmussen {Qklahoma,
University, Norman, QOkla}. AJAA Journal, vol. 11, Sept, 1973, p.
1310-1315. 16 refs.

An approximate analytical solution is obtained for hypersonic
flow past an inclined circular cone. The governing equations are
simplified by means of the constant-density approximation, and the
ensuing quadrature sofution is evaluated in closed form by approxi-
mations based an hypersonic smal! disturbance theory. This solution
carresponds to the outer solution in a matched asymptotic expansion
scheme and describes the region outside the thin vortical layer that
lies adjacent to the surface of the cone. The resuts are in good
agreement with tahulated numerical solutions and are also valid for
values of the hypersonic similarity parameter that lie outside the
range of the tabulated results. The present approximation is also
applicable to much broader flow regimes than previous analytical
descriptions, such as that of the Newtconian approximation, (Author)

A73-40437 # Analysis of airplane response to nonstationary
turbulence including wing bending flexibility. 1. Y. Fujimori
(National Aerospace Laboratory, Tokyo, Japan) and Y. K, Lin
(Ilinois, University, Urbana, 11.). A/AA Journal, vol. 11, Sept. 1973,
p. 1343-1345. NSF Grant No. GK-34136X.

A73-40442 ¥ Closed-form lift and moment for Oshorne’s
unsteady thin-airfoil theory. N. H. Kemp (Avco Everett Research
Laboratory, Inc., Everett, Mass.). A/AA Journal, vol. 11, Sept, 1973,
p. 1368-1360.

Osborne (1973) presented an approximate theory for the
unsteady tnotion of a iwo-dimensional thin airfoil in subsonic flow.
As applications, he wrote the |ift and moment for an airfoil subject
to three oscillating upwash distributions whose chordwise depen-
dence can be expressed in a cosine series. {n only one of these three



cases was the lift and moment written in closed form. In the other
o, they involved infinite series of products of Bessel functions, 1t is
pointed out that all these series can be summed, so that closed form
expressions for the lift and moment can be obtained in all the cases
considered by Osborne, thereby considerably simplifying their use in
numerical calculation. The lift and moment for the case of pitching
ascillations is presented in closed form to complement the plunging
oscillation case given by Osborne. F.R.L.

A73-40448 Future technology and economy of jet
supported VTOL transport aircraft (Zukunftstechnik und Wirt-
schaftlichkeit strahlgetragener VTOL-Transportflugzeuge). M. Lichte.
DGLR Mirteilungen, vol. 6, July 1973, p. 3-5. In German,

It has been found that particularly in the case of large transport
aircraft with a payload of about 10 tons and more jet VTOL
capabilities provide promising possibilities. However, the installation
of the equipment required to provide these capabilities results in
enormous additional expenditures, The expenditures can be reduced
by decreasing the weight of the aircraft. This can be done by
selecting a defta-wing configuration for the aircraft. The design of a
suitable aircraft type is discussed, giving attention for reasons of
safety to the installation of several propuision units for supplying the
vertical thrust. An analysis of direct and indirect cost factors is
conducted. it is estimated that an employment of the new aircraft
type might become technically and economically feasible at about
1985. G.R.

A73-40477 # A method of complex design of the meridional
form of the air flow path of a multistage axial-flow compressor
{(Metoda komplexniho navrhu meridialniho tvaru vzduchove casty
nekolikastupnoveho axialniho kompresoru). Z. Hujecek and V.
Vanek, Zpravodaj VZLU, no. 3, 1973, p. 11-16. In Czech.
Application of a previously developed method of complex
design of an axial-flow compressor stage an the center streamiine to
the first stage of design of a multistage compressor - namely, the
design of the meridional form of the air fiow path. The proposed
meathod salves the problem of tuning rotating blades in parallel with
the thermodynamic design and makes it possible to choose the initial
values of the detailed calculation in such a way that the possibility of
the ocourrence of significant resonances in the rotating blades in the
rpm range of the calculated regime is eliminated. A.B.K,

AT73-40478 4 Some method of nonlinear programming
suitable for solving the task of optimization of a small transport
aircraft (Nektere metody nelinearniho programovani vhodne pro
reseni optimalizacni ulohy maleho dopravnihe letounu). P. Rastica.
Zpravodaj VZLU, no, 3, 1973, p. 17-26. In Czech.

Description of certain methods of so-called convex programming
suitable for solving the problem of finding the optimal design
parameters of a small transport aircraft under given operational
conditions. The nonlinear programming methods proposed involve
the solution of the problem of extremalizing a convex function
defined on a convex set. The specific form of this probiem and the
basic possibilities of solving problems of this type are reviewed, a
basic algorithm for solving the problem of optimization of a small
wransport aivcraft is proposed, and two modifications of the basic
algorithm are presented, one of which differs trom the basic
algorithm in the direction of descent to the desired minimum, while
in the other the function 1o be minimized is not minimized merely
with respect to ane variable but with respect to all the variables
togather. ABK,

AT3IA0501 = #
important factor in supersonic aircraft flight control. D. T. Berry and
G. B. Gilyard {NASA, Flight Research Center, Edwards, Calif.).
American Institute of Aeronautics and Astronautics, Guidance and
Control Conference, Key Biscayne, Fla., Aug. 20-22, 1973, Paper
73-831. 8 p. 6 refs, Members, $1.50; nonmembers, $2.00.

Airframe/propulsion system interactions - An
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A73-40645

A73-40502 * ) Control law synthesis and sensor design for
active flutter suppression. M. G. Lyons, R. Vepa, 5. C. Mcintosh, Jr.,
and D. B. DeBra (Stanford University, Stanford, Calif.}. American
Institute of Aeronautics and Astronautics, Guidance and Controf
Conference, Key Biscayne, Fla., Aug. 20022, 1973, Paper 73-832. 30
g 17 refs. Members, $1.50; nonmembers, $2.00. Grants MNo.
NG L-05-020-498; No. MGL-05-020-007,

Methods are presented for representing unsteady gerodynamic
loadings, valid for arbitrary motion, for the two-dimensional typical
section with a trailing-edge control surface in incompressible flow
and a three-dimensional lifting surface with leading- or trailing-edge
control surfaces in subsonic compressible flow. Loads for the
two-dimensional incompressible case are obtained via analytic con-
tinuation of the Theodorsen function into the complex plane, with
guidance from a time-domain approximation of the Wagner indicial
function, For the three-dimensional case, it is proposed that
oscillatory generalized aerodynamic forces be approximated by Pade
fractions, thereby permitting an obwious continuation into the
complex plane, A theoretical justification for this procedure is
briefly outtined, and some practical aspects of its implementation are
discussed. {Author)

A73-40510 Radar and radio navigation (Radiolokatsiia i
radionavigatsiia), Edited by R. G, Mirimanov. Moscow, VINITI
{Seriia Radiotekhnika. Volume 3), 1972. 400 p. In Russian.

Thearetical principles of operation and equipment design
features are described in survey papers detailing the present state of
development in monopulse and MTI radar technigues, atomic time
and frequency standards, electronic navigation aids, and optical
processing of radar signals. Topics considered include {1} RF
circuitry, antenna and feed network design, signal processing
functions, error sources, and performance limits in various surface
and airborne monopulse and MTI radar systems; [2) design features,
stability properties, and navigational applications of atomic and
molecular beam standards, lasers, masers, and atomic vapor clocks:
{3) on-board computer processing and updating of navigational data
from primary autonomous sources on aircraft; and (4) the theoretical
background and practical aspects of radar signal pracessing by optical
methods, including spatial filtering, opucal correlators, and holo-
graphic technigues.

T.M,

A73-40514 Complex radio navigation systems {Kompleks-
nye radionavigatsionnye sistemy}. V. A. Boldin. In: Radar and radio
navigation, Moscow, VINITE, 1972, p. 269.331.
40 refs. In Russian.

Survey of the cperating principles and eguipment in spacecraft
and aircrait complex radio navigation systems. The term complex
radio navigation designates the use of various electronic aids to
update and correct such autonomous sources of navigational in-
formation as the inertial platform, Doppler measurements, airspeed
indicators, and other on-board sensors. The principles of combining
and processing electronic data from various sensors are analyzed,
including the mathematical concepts of optimal linear Kalman
filtering. Numerous exampies illustrate multipurpose electronic
navigation systems employing optimal Kalman filtering methods.

T.M.

A73-40645 Survey of ground based phased array antennas.
A. C. Schell [USAF, Microwave Physics Laboratory, Bedford, Mass.}.
In: Phased array antennas; Proceedings of the Symposium, Farming-
dale, N.Y., June 2-5, 1970. Dedham, Mass.,
Artech House, inc,, 1972, p. 9-14. & refs,

This survey of phased array antennas in ground based sensor
systems  infers three main development directions, These are
embodied in the antennas of the AN/FPS-85, HAPDAR, and the
AP/TPN-19. The significance of each of these as a type is not the
number of elements or the various radar parameters, but the design
approach, with its attendant advantages and limitations. The re-



sultant antenna configuration qualifies for a limited range ot
perfarmance, and the design becomes a candidate for those applica-
tions that match best to the antenna advantages. {Author)

A73-40646 Survey of airborne phased array antemnas. J.
F. Rippin, Jr. (USAF, Avionics Laboratary, Wright-Patterson AFB,
Ohio). In: Phased array antennas; Proceedings of the Symposium,
Farmingdale, N.Y., June 2-5, 1970, Dedham,
Mass., Artech House, Inc., 1972, p. 21-29, 13 rafs,

A brief status report on exploratory and advanced development
programs that include airborne phased array antennas designed for
use in radar and cormmunication systems is provided. Planar phased
arrays, conformal arrays, and distributed apertures are discussed.
Many applications require combinations of the general types of
phased array antennas enumerated; distributed arrays can be
arranged in a planar or conformal configuration, and a planar array
can utilize an active module for each element. F.R.L.

AT3-40684 A single-plane electronically scanned antenna
for airborne radar applications. D. J. Lewis, J. R. Lee, and D. K.
McCarthy {Hughes Aircraft Co., Culver City, Calif.}. In: Phased array
antennas; Proceedings of the Symposium, Farmingdale, N.Y., June
2-5, 1970. Dedham, Mass., Artech House, Inc.,
1972, p. 366-370. Contract No. NASC-66-0736-di.

An antenna system s described that was designed, fabricated,
and tested to demonstrate the feasibility of a gimbal-mounted phase
scanned antenna for use in airborne radar systems. It is shown that,
by coupling the electranic coupling capability in one plane with
mechanical scanning in the other, sufficiently high scan rates can be
provided to obtain many of the desirable performance characteristics
of two-plane phase-scanned arrays, but without their complexiiy and
cost. M.V.E,

AT73-40685 Physical design considerations for airborne
electronic-scanning antennas. M. H. Rosengard (Hughes Aircraft Co.,
Culver City, Calif.). fn: Phased array antennas; Proceedings of the
Symposium, Farmingdale, N.Y., June 2-5, 1970,

Dedham, Mass., Artech House, Inc., 1972, p. 372-378.

Description of the total physical design problem involved in an
airborne electronic scanning antenna system. Critical elements such
as the effect of aircraft installation on antenna surface deflection,
thermal densities, the structural integrity of the total installed
systern, interconnections, materials, maintenance, reliability, manu-
facturability, and the use of advanced microelectronic techniques are
discussed in the light of problems peculiar to airborne military
environments and reguirements. MVE.

AT7340702 ¥ Spectroscopic studies of supersonic hetero-
geneous flows with a combustible condensed phase (Spekwo-
skopicheskie issledovaniia sverkhazvukovykh geterogennykh techenii s
goriuchei kondensirovannoi fazoi). E. G. Karpunav, L. M. Negrutsak,
A_ B. Ryzhik, S. I, Frasrman, and 1u, A, lurmanov. Fizika Goreniia i
Vzryva, vol. 9, May-June 1273, p, 387-391, 9 refs. In Russian,

AT3-40753 Reduction of peak jet noise using jet refrac-
tion, P. Jj. Morss, W. Richaiz, and H. S, Rilmer {Tororio, University,
Toranto, Canadal. Journal of Sound and Vitration, vol. 28, Aug, 22,
1973, p. 443-455, 13 refs.

The directivity pattern of sound generated by a subsonic jet
exhibits a peak at angles between 15 and 45 deg to the jet axis,
decreasing to @ minimum on the jet axis. Theoretical and experi-
mental investigations have previously demonstrated that this
minimum is due to refraction of sound by the jet flow. The present
experimental study considers the effect of the intraduction of a
second jet of smalter exit area near to the main jet, It is shown that
the smakl jet imposes its own heart-shaped directivity pattern on that
of the first jet. Alteration of the angle between the two jets l=ads to a
reduction in the peak sound level. Directivity patterns for unfiltered
and filtered measurements arc presented for changes in the jet
velocities and temperature ratios. (Author)
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A7340799 # Matrix methods of calculating the strength of
low-aspact-ratio wings {Matrichnye metody rascheta na prochnost’
kryl’av malogo udlinenital. N. |. Gur'ev, V. L. Pozdyshev, and 2. M.
Starokadomskaia. Moscow, fzdatel'stvo Mashinostroenie, 1972, 260
p- 39 refs. In Russian.

A number of matrix algorithms are propased for the calculation
of discrete systems, in particular, low-aspect-ratio wings. The
fundamentals of the structural mechanics of discrete systems are
outlined systematically, including the use of the theory of linear
algebra. General properties of the basic equations of discrete systems
are considered, on the basis of which highly effective algorithms for
calculation on a digital computer are developed. Particular attention
is paid to the calculation of low-aspect-ratio wings on the basis of the
force method and the displacement method and to the programming
of these methods for digital computer. The structure of the initial
matrices of these methods and the algorithms for constructing them
on computers are examined in detail. A.B.K.

A73-40854 A short description of the NAE airborne
simulator feel system. W. E. B. Roderick (National Aeronautical
Establishment, Ottawa, Canada). Canada, National Research Council,
Division of Mechanical Engineering and National Aeronautical
Establishment, Quarterty Bulletin, no. 2, 1973, p. 13-15, 17-20.

AT73-40855 ¥ Expetience with the NRC 10 ft. x 20 ft.
V/STOL propuision tunnel - Some practical aspects of V/STOL
engine model testino. R, A. Tyler and R. G. Williamson {Mationat
Research Council, Gas Dynamics Laboratory, Ottawa, Canada).
Canada, Mational Research Council. Division of Mechanical En-
gineering ahd MNations! Aerenavtical Establishment, Quarterly
Bulletin, no. 2, 1973, p. 43, 4559, G1-75. 21 refs.

The W/STOL propulsion tunnel considered was designed to meet
at minimum cost the main requirements for the transition testing of
V/STOL propulsion systems involving reaction jets. The tunnel is of
the open circuit type with a closed test section, The characteristics of
@ powered model appropriate to the test facility are examined.
Practical aspects and general problem areas are discussed, giving
attention to tunnel operation, force measurement, jet mode! problem
areas, flow interference forces, wall constraint effects, tunnel flow
breakdown, vortex interterence and jet model testing Himits. G.R.

A73-40862 * # The oculometer - A new approach to flight
management ressarch. A. A. Spady, Jr. and M. C. Waller (NASA,
Langley Research Center, Hampton, Va.). American Institute of
Aegronautics and Astronautics, Visual and Motion Simulation Con-
ference, Palo Alto, Calif., Sept. 10-12, 1973, Paper 73-914. 7 p.
Members, $1.50; nonmembers, $2.00.

For the first time researchers have an operational, nanintrusive
instrument for determining a pilot’s eye-point-of-regard without
encumbering the pilot or introducing other artifacts into the
simulation of flight experience. The instrument (the oculometer
developed for NASA by Honeywell, Inc.) produces data in a form
appropriate for online monitoring and rapid analysis using state-of-
the-art display and computer technology. The type and accuracy of
data obtained and the potential use of the oculometer as a restarch
and training tool will be discussed. {Author}

A73-40864 # A visual detection simulator /VDS/ for pilot
warning  instrurment evaluation. W. Graham, J. Reed (FAA,
Washingtoen, D.C.), and E. Meyer {U.5. Department of Transporta-
tion, Transportation Systemms Center, Cambridge, Mass.}. American
Institute of Aeronautics and Astronautics, Visual and Motion
Simulation Conference, Palo Afto, Cafif., Sept. 10-12, 1973, Paper
73-816. 6 p. Members, $1.50; nonmembers, $2.00.

This simulator has been designed for the specific purposs of
produsing reproducible visual stimuli which will provide realistic
detection ranges, in air-to-air encounters, by pilots who are simulta-
necusly occupied with flying a trainer. The projection system
produces a field 20 deg in elevation by 180 deg in azimuth at an



average brightness level of 200 ft-lamberts and with an angular
resplution of better than ane arc-minute. The stimuli are produced
by 14 pairs of 35mm still projectars operated in the dissolve mode
every ten seconds. Comparison of detection ranges in the simulator
with those recorded in actual flight are presented. {Author)

A73-40865 # Visual perception of pilots in carrier landing.
T. Gold {Sperry Rand Corp., Sperry Gyroscope Div., Great Neck,
N.Y.). American Institute Of Aeronautics and Astronautics, Visual
and Motion Simulation Conference, Palo Ao, Calif., Sept. 10-12,
1973, Paper 73-817. 14 p. 5 refs. Members, $1.50; nonmembers,
$2.00. Navy-supported research.

Experimental investigations were performed in a visual carrier
landing simulator to determine the accuracy and consistency with
which Mavy pilots can judge position on the glide slope and flight
path during final approach. These studies covered conditions
involving a quiet sea state in which there was no angular deck mation
present, as woll as a maoving deck. The effects of dusk and night
tandings and the presence of the Fresnel Lens Optical Landing
System (FLOLS) were included. The results indicate that pilots’
mean estimates of position when on-course are within a small
fraction of a degree of being correct under dusk and night
conditions, with & stalic or moving carrier, with and without the
FLOLS. However, variabifity in judgement is high. Sensitivity to
changes in position s reduced with a moving carrier, and falls to a
low value of about 40% at night, without the FLIOLS. {Author)

A73-40866 # An optimized video output from a wide angle
optical probe. J. A. Mays and R, E., Holmes {Systems Research
Laboratories, Inc., Dayton, Ohiol, American Institute of Aeronautics
and Astronautics, Visual and Motion Simulation Conference, Palo
Alto, Calif., Sept. 10-12, 1973, Paper 73-918. 7 p. Members, $1.50;
nanmembers, $2.00. Contract No, F33615-72-C-1270.

A program has been conducted to develop a technigque for
obtaining low noise, high resalution, real time video signals from a
140-deg field of view optical probe and aircraft visual' fanding
simulator terrain madels. The primary goal was to investigate: (1)
model paints, textures and ilumination sources; {2) opticat probe
resolution, spectral response, and mapping functions; and {3} TV
camera/intensifier spectral respanse, gain, resolution and distortion.
A TV camera capable of 2000 TVL harizontal and 1000 TvL
vertical resolution was developed to interface with the optical probe.

{Author)

A73-40867 ¥ GDC/EOSS - Real-time visual and motion
simulators for evaluation of fire control and electro-optical guidance
systems, S. Haselwood and R. Monroe (Martin Marietta Guidance
Development Center, Orlando, Fla.l. American (Institute of
Aeronautics and Astronaptics, Visual and Motion Simulation
Conference, Palo Alto, Calif., Sept. 10-12, 1973, Paper 73-919. 9p.
Members, $1.50; nonmembers, $2.00. Grant No. DAAHQ1-71-
C-0587.

The Guidance Development Center {GDC) completed in 1966
and the Electro-Optical Simulation System {EQSS) to be completed
in early 1974 are discussed in terms of capability, performance and
facility configuration, These two precision test facilities provide
unigue and realistic controlled spectral and dynamic environments
for the testing of a wide variety of ultraviolet, visible and
near-infrared guidance seeker systems. The GDC and EOSS are
designed for adding simulation elements for evaluating a total
weapon delivery system. Thus, the facilities pravide a dynamic
simulation af the men/machines/targets interaction for a wide variety
of electro-optical and fire control system concepts. {Author)

A7340870 4 The Large Amplitude Multi-Mode Aerospace
Rasearch /LAMAR/ Simulator. R, L. Haas (USAF, Flight Dynamics
Laboratory, Wright-Patterson AFB, Ohiol, H. E. Hatz and G. R.
Milts (Narthrop Corp., Aircraft Div.,, Hawthorne, Calif.). American
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A73-40876

Institute of Aeronautics and Astronautics, Visual and Motion
Simulation Conference, Palo Alto, Calif., Sept. 10-12, 1973, Paper
73-822.12 p. 8 refs. Members, $1,50; nonmembers, $2.00.

The use of the LAMAR simultator system and highlights of its
evalution are briefly outlined. The majar subsystems are described,
with peincipal emphasis on the features of the cockpit, motion
system, and visual display system. Matar considerations in the detail
formulation of the concept are presented. The principal new design
features of this simulator are: (1) the motion system's travel limit
and deceleration devices, and (2] the target projector, which has 5
duat capability - to project either a narrow-angle {15-deg) beam for a
target aircraft irnage or a wide-angle {60 degl beam for a detailed
terrain image. {Author)

AT3A0874 ¥ § Touchdown performance with a computer
graphics night visual attachment. E. A. Palmer (NASA, Ames
Research Center, Moffett Field, Calif.) and F. W. Crenn (NASA,
Ames Research Center, Moffewt Field; California State University,
San Jose, Calif.). American Institute of Asronautics and Astro-
nautics. Visual and Motion Simulation Conference, Palo Alta, Calif.,
Sept. 10-12, 1973, Paper 73-927. 7 p. 10 refs. Members, $1.50;
nonmembers, $2.00.

A computer graphics system was programmed to display to tha
pilot a dynamic perspective view of an airport terminal area. The
advantages af this system are that it has high resolution and it
eliminates the camera optics and electromechanical servos of
TV-model systems, The disadvantages are that it lacks fine ground
texture and has a small computatianal delay. A brief exnerimental
evaluation was conducted in which eight airline pilots made 50
landings each in a fixed-base simulation of a DC-B transport. They
were instructed to touch down at 0.6 m/sec. The vertical velocity of
the aircraft at touchdown was displayed to the pilot at the
completion of each run. Their average vertical velocity at touchdown
for the last ten iandings was about 0.8 m/fsec. This performance was
similar to that obtained on current TV-modal systems. {Author}

A73-40875 4 An approach to computer image generator for
visual simutation. J. D. Basinger (USAF, Human Resources Labora-
tory, Wright-Patterson AFB, Ohio). American Institute of Aero-
nautics and Astronautics, Visual and Motion Simulation Conference,
Palo Afta, Cafif., Sept 10-12, 1973, Paper 73-928. 8 p. Members,
$1.50; nonmembers, $2.00.

A computer image generator (C1G) system is being developed 1o
generate imagery for ail T-37 training flights. The CIG development
represents an advance in image generation technoiogy for visual
simulation. The CIG approach generates a television video signal
which is similar to that nenerated by a television camara. This video
signal is derived from a digital environment modet stored in
computer memory. This model is processed according to the
simulated aircraft position and the output is generated by a
high-speed digitai-to-analog converter. Several advantages of digital
generation of imagery include exact perspectiva, complete freedom
of flight, high rates of motion and flexibility of operation. (Author)

A73-40876 * # Washout circuit design fer multi-degrees-of-
freedom moving base simulators. B. Conrad, S. F. Schmidt
{Analytical Mechanics Associates, Mountain View, Calif.], and J. G.
Douvillier {NASA, Ames Research Center, Moffett Field, Calif.).
American Institute of Aeronautics and Astranautics, Visual and
Motian Simulation Conference, Palo Afto, Calif., Sept. 10-12, 1973,
Paper 73-329. 10 p, 12 refs. Members, $1.50; nonmembers, $2.00.

A rmathematical framework is presented for designing logic to
accept motion-dependent parameters from a simulation, attenuating
them (‘washing them out’), and generating appropriately fimited
drive signals. This framework is sufficiently general to encompass
six-degree-of-freedom  simulatars with large motion capability.
Emphasis is placed on preserving ¢ertain motion cue relations {such
as those that would be observed in coordinated flight). Strategies for
simulating side forces via tiits are shown. Finally, several specific
cireuits are shown. These circuits have proven to be readily adaptable
to a variety of maving-base simulators. [Author)



AT73-40878

AT3-40878 4 A practical approach to motion simulation. J.
8. Sinacori (Northrop Corp., Hawthorne, Calif.). American Institure
of Aeronautics and Astronautics, Visual and Motion Simulation
Conference, Palo Alte, Calif., Sept. 10-12, 1873, Paper /3-831. 16 p.
5 refs. Members, $1.50; nonmembers, $2.00.

A mation drive method is presented which offers the simulatar
user @ means for rapidly designing an effective motion drive logic.
Procedures anid routines for adapting this method to any type of
motion base are also included, together with design charts, tables,
and related data which can be used to estimate an initial set of
coefficients. User techniques are then presented which relate the
logic scheme 1o the motian base type with consideration of data
from human motion perception literature. Refinement procedures
are given with some experiental data from simulations of fighters,
STOL transports, and large helicopters. The material is organized so
as ta be useful as bath a2 computer programmer’s manual and a brief
user’s guide. {Author)

AT73-40880 # Visual and motion simulation in energy ma-
neuvering. E. A. Stark and J. M. Wilson, Jr. (Singer Co., Simutation
Products Div., 8inghamton, N.Y.). American Institute of Aeronautics
and Astronautics, Visual and Motion Simulation Conference, Palo
Afto, Calif., Sept. 10-12, 1973, Paper 73-934. 11 p. Members, §1.50;
nonmembers, $2.00. Contract No, F33657-72-C-0639.

Pilot evaluations were made of an F-4 flight simulator with a
six-clegree-of-freedom mation system, a terrain visuat system, and a
G-suit. The evaluation maneuvers required control close to the edges
of the aircraft's aerodynamic and structural envelopes. Pilat com-
ments indicated that very high fidelity data are required in simulating
marginal aircraft performance. Visual cues and motion in all six
degrees of freedom are required to permit cantrol without excessive
instrument reference. Cues to G-forces, sustained acceleration,
huffet, and vibration are required to pgrmit efficient control within
structural limits. {Author}

A73-40881 ¥ Design and application of a part-task trainer to
teach formation flying in USAF Undergraduate Pilot Training. D. D.
Fulgham, G. B. Reid, M. E. Wood -(USAF, Human Resources
Laboratory, Williams AFB, Ariz.}, and |. N. Mcleod {Goodyear
Agrospace Corp., Akron, Ohio)l. American Institute of Aeronautics
and Astronautics, Visual and Motion Simulation Conference, Palo
Alto, Calif., Sept. 10-12, 1973, Paper 73-935. 9 p. Members, $1.50;
nonmembers, $2.00. Contract No. F41608-72-C-8001.

A part-task trainer is developed that provides 3 safe, economical
means to condition USAF Undergraduate Pilot Training (UPT)
student pitots to the high performance formation flight environment
prior 1o exposure in the aircraft. The Faormation Flight Trainer
[FFT) pravides the pilot with a wide angle display of a USAF T-38
lead aircraft that is continuously variable in relative bearing, relative
altitude and range. Students are provided varying amounts of
practice in both the trainer and the T-38 aircraft and then
comparisans are made to define the trainer contributions to the
formation task. The initial experiment indicates that the FFT makes
a significant contribution to early skill acquisition in the formation
flying task. {Author)

A73-40939 B-1 fuel/gravity control system readied. M. L.
Yaffee. Aviation Week and Space Technology, vol. 99, Aug. 27,
1973, p. 46, 47.

A system is described which controls the flow of fuel into and
out of 10 fuel cells in order to keep the aircraft center of gravity
within optimum range for different conditions such as supersonic
cruise and takeoff. The heart of the system is a digital computer
which is programmed to compensate automaticaily for significant
shift in the B-1's center of gravity due to, e.g., wing sweeps, by
transferring fuel from ene pair of tanks to another. Using signals
from the several sensors in each fuel tank, the computer corrects for
altitude, attitude, and fuel density to obtain precise measurements of
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fuel quantities. |t then computes actual and target center of gravity
values, and provides pump and valve commands to the fuel transfer
system, F.R.L.

A73-40942 The design and comstruction of an anechoic
chamber lined with panels and intended for investigation of
aerodynamic noise (Réalisation d'une chambre anéchoigue revétue
de panneaux et destinfe & I'étude des bruits d'origine aéro-
dynamigue). J. P. 8Berhault, M. Sunyach, H. Arbey, and G.
Comte-Bellot {Ecole Centrale Lyonnaise, Ecully, Rhone, France),
Acustica, vol. 29, Aug. 1973, p. §9-78. 10 refs. In French. Research
supportad by the Electricité de France.

The wall lining of the chamber consists of successive layers of
glass wool panels, of densities 70 kg/cu m and 38 kg/cu m. The
former are 80 cm long, the latter, 40, 60, 60 or 70 c¢m long. The
dimensions of the open space in the chamber are: 6.10 m {length} by
4.60 m {width) by 3.80 m (height]. The acoustic characteristics of
the chamber were examined by measuring the sound pressure level p
as a function of the distance v from different sources. The deviations
from the decay law p proportional to 1/r are apparent principally in
the region of 80 Hz, where p decreases toa rapidly, and for surveys
near the walls, where the decay is frequency dependant. An air
stream is ducted into the chamber for investigations of aerodynamic
noise, {Authar)

A73-40043 On the radiation from an aerodynamic
acoustic dipole source (Uber die Strahlung von aerodynamischen
akustischen Dipolen), W. Dittrich {Miinchen, Technische Universitat,
Munich, West Germany). Acustica, vol, 28, Aug. 1973, p. 79-85. 26
refs. In German,

Lighthill used the pressure integral over the surface of
citculating bodies and, with this formulation as a basis, set-up the
beam mode! of the oscillating sphere {and through a modified
aerodynamic parameter also that of the oscillating ¢ytinder}. Three
models are developed. Under simgplifiad assumptions, the estimated
carrelations between the radiation performance and the circulating
velocity can be derived. This performance can be increased from the
fifth 1o the eighth power of the circulating velacity. {Authar)

A73-40975 French study V/STOL approach system. R. R,
Ropelewski. Aviation Week and Space Technology, vol. 99, Sept. 3,
1973, p. 48, 49, 51, 53,

The system evaluated would allow pilots to make hands-off
instrument approaches to an altitude of 100 ft. The incorporation of
the approach system in the large transport helicopters of the French
army is being considered. Basic elements of the system include an
autopilot, a flight director, and the coupler. A variety of landing aids
can be used for vector and altitude guidance. Demonstration
approaches in which the new system was used are discussed, giving
attention to airspeed, descent rate, and aspects of deceleration, G.R,

A73-41057 An experimental study of strong injection at
axisymmetrical bodies of revolution. E. E. Borovskii, V. F. Zakhar-
chenko, M. V. Tsvetkova, and V. N. Shashmurin (Moskovskoe
Vysshee Tekhnicheskoe Uchilishche, Moscow, USSRI. Heat Transfer
- Soviet Research, vol. 5, July-Aug. 1973, p. 86-90. Translation,

A study is described of the feasibility of utilizing injection of a
secondary fluid for controlling flows past various bodies in order to
reduce heat transfer to their surface and to modify the drag within
required {imits, It is found that using an injectian ratio close to unity
permits substantial modification of the nature of flow past the body.
The experimental results-are presented in graphical form.,  (Author)

A7341070 4 Gas-releasing additives to iet fuels (Gazo-
vydeliaiushehie prisadki k reaktivnym toplivam). L. K. Chumakova
{Kieuskii Institut Inzhenerov Grazhdanskoi Aviatsii, Kiev, Ukrainian



SSR). Khimiia i Tekhnotogiia Topliv i Masel, vol. 18, no. 8, 1973, p.
43-45. In Russian.

Data are presented on thermally unstable organic compounds of
the type of butyric acid azide, which will decompose in jet fuels at
glevated temperatures, and will release an inert gas {nitrogen}
required to suppress the thermal-oxidation effects produced by the
oxygen dissolved in the fuel. Calculations show that the required
amounts of these additives range between 0.01 and 0.05% of the fuel
weight. V.P.

A73-41075 The limits of today's instrument landing
procedure (Grenzen des heutigen Blindlandeverfahrensh. H. Fricke
{Braunschweig, Technische Universitdt, WBraunschweig, West
Germany). Nachrichtentechnische Zeitschrift, vol. 26, Aug. 1973, p.
397-400. 7 refs. n German.

The basic concept involved in instrument landing was already
described by Kramar (1933, 1935). The determination of the glide
path and the course for landing is discussed, together with
disturbances due to interferences because of multipath propagation
and disturbances produced by ground effects, Certain limitations of
the instrument landing system (1LS} are connected with the use of
frequencies in the vicinity of 100 MHz and 300 MHz, New
instrument landing methods which are ta replace ILS sometine
around 1985 will be operating at higher frequencies. Frequency
ranges at 5 GHz or 15 GHz are being considered. G.R.

A73-41076 Nitrogen oxides, nuclear weapon testing, Con-
corde and stratospheric ozone. P. Goidsmith, A. F. Tuck, 1. 5. Foot,
E. L. Simmons, and R. L. Newson {Meteorological Office, Bracknell,
Berks,, England}. Nature, vol. 244, Aug. 31, 1873, p. b45-551. 34
refs,

The production of nitrogen oxides in the shock wave of
explosions associated with the testing of nuclear weapans in the
atmosphere is calculated. 1t is found that past nuclear explosions
have been equivalent, as far as nitrogen oxide injections into the
stratosphere are concerned, to large numbers of Concorde aircraft.
Analyses of the ozone records reveal no detectable changes in the
total atmospheric ozone during and after the periods of nuclear
weapon testing. G.R.

A73-41086 # Agrospace in the next century. | 1. Giass
{Toronto, University, Toranto, Canada). Canadian Agronautics and
Space Journaf, vol. 19, May 1973, p. 193-216, 38 refs.

Brief survey of the history of aeronautics and astronautics from
their earliest germinal stages to their latest accomplishments. Special
attention is given ta the impact of aerospace developments upon
civilization. In conclusion, Canada's rale in the space age is discussed.

' M.V.E.

AT3-41087 # Investigation of multi-element airfeils with
external flow jet flap. F. Mavriplis (Canadair, Ltd., Montreas,
Canada), Canadian Aeronsutics and Space Journal, vol. 19, May
1973, p. 217-233. 12 refs. Research supparted by the Defence
Research Board and Canadair.

An investigation was conducted to pravide detailed information
on the aerodynamics of externally blown flap systems. Wind tunngl
tests were made with a two-dimensional high-lift airfoil model in
interaction with a iet from an B-inch diameter tip-turbine fan. An
analysis of the test results led to the establishment of a semi-
empirical method for calculating the aerodynamic forces on multi-
element airfoils with external or internal flow jet flap. The method is
based on jet-flap theory suitably modified to account far the
individual flap element chord length and deflection angle as well as
jet deflection angle. With this methad it was possible to predict
reasonably well the experimental lift and drag coefficient of the
model airfoil with a slat and double-slotted flap for traiting edge jet
momentum coefficients Cj ranging from O to 2.0. (Authort
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A73-41128 # Airframe  bearings. R. Pichaud (ADR,
Champigny-sur-Marne, Val-de-Marne, France). Tech Air, Sept. 1973,
p. 1-VHI,

Airframe bearings are primarily used in elevator and rudder
mechanisms, flight control and landing gear attachments, wing
mechanisms, and special control. THe flight control mechanisms
enable the pilot to control the hydraulic servo systems directly
linked to the control surfaces. There are three different systems for
the transmission of control movements from the pilot to the servo
systems. Whichever system is used, the moving parts must operate
with an extremely low frictional torque. For this reason, rolling
bearings must be used. Usually single or double-row deep-groove hall
bearings and self-aligning ball bearings are employed. G.R.

A73-41129 # A method of optimization of algorithms for
secondary processing of radio signals {Metoda optimalizace algoritmu
druhotneho zpracovani radiolokacniho signalu). F. Vejrazka (Ceske
Vysoke Uceni Technicke, Prague, Czechoslovakial. Staboproudy
Obzor, vol. B, Aug. 1973, p. 354-359, 14 refs. In Czech.

Brief explanation of the fundamentals of secondary processing
of radar signals and its place in a system of automatic processing of
primary scanning Tadar signals, A secondary -processing algorithm for
radar tracking of aerial targews is proposed, the functions of an
automaton which performs secondary processing of a radar signal are
reviewed, and a method of establishing the optimal decision rule in
applying the algorithm is outlined. The determination of the
statistical parameters of a system presumed to be a fictitious
elementary automaton is discussed, and an optimality criterion
similar to the well-known Neumann-Pearson criterion is proposed.
An example is given which illustrates the determination of statistical
parameters for a very simple decision rule. AB.K.

A73M172 # Arctic resources airplane transportation sys-
tem. M. T. Friedl. RAeS. AlAA, and CAS!. Anglo-American
Agronautical Conference, 13th, Londan, England, June 4-8, 1973,
Paper. 25 p.

A transportation system specifically designed to move natural
resources, primarily crude gil or liguid natural gas (LNG) out of the
arctic by air is discussed. A typical gross weight for the aircraft is
3,500,000 tb, carvying a payload of over 2,000,000 Ib at a relatively
low Mach number at altitudes up to 40,000 ft. As a liquid natural gas
transparter, 35 aircraft of this size in operation at 1800 n mi range
are equivalent in capacity to a 48-in. gas pipeline. The importance of
design for low cost is emphasized, and various configurations are
evaluated. Attention is given to aspects of cargo bandling and
terminals. F.R.L.

A7341174 # Sanic bang investigations associated with the
Concorde’s test flying. C, H. E. Warren (Royal Aireraft Establish-
ment, Famborough, Hants., England). RAsS, AJAA, and CASI,
Anglo-American Aeronautical Conference, 13th, London, England,
June 4-8, 1973, Paper. 26 p. 9refs,

Some of the Concorde's supersonic test flying has been
conducted along a so-called West Coast Route of Great Britain, and
opportunity was taken to glean information on the effects of the
sonic bangs, The sonic bang waveform was measured for each flight
at up to 12 measuring stations positioned along the route. The results
of these measurements were analyzed, providing information on the
signal interval, characteristic overpressure, and maximum pressure
rise rate. Some indication of the subjective effects on humans was
obtained from analysis of complaints. Qualitative studies were made
oh some animals, birds, and fish, Qbservations and measurements
were made on various buildings, and two specific studies on terrain
effects were made. F.R.L.

A73-41189 The rotor and its future /13th Cierva Memorial
Lecture/. J. P. Janes {Westland Halicopters, Lid., Yeovil, Somerset,
England). Aeronautical Journal, vol. 77, July 1973, p. 327-337. &
refs,



A73-41192

Rotorcraft are considered to be aircraft of the future and will
set, in a different way from fixed wind aircraft, a pace of progress in
seronautics. The rotor provides lift for hover in a cheap manner; in
farward flight the aerodynamic and structural combination produces
lift as easily as a fixed wing; the propulsion, cantrol, and trim devices
are all built in, and in the last resort it provides for a controlled
landing if the power fails. Various aspects of the limits of the rotor
are discussed extensively, and attention is given 1o the Sikorsky
advancing blade concept (ABC) as a means of dealing with
asymmetry by mechanical means. The straightforward evolution of
the conventional rotor is believed to be the proper way 1o progress.
The necessary #lements are the exploitation of new materials and the
development of an advanced rotor aerodynamics based on increased
tip speed. F.R.L.

A73-41192 The serodynamic development of the wing of
the A 300B. D. M. McRae {Hawker Siddeley Aviation, Ltd., Kingston
an Thames, Surrey, England). Aeronautical Journal, vol. 77, July
1973, p. 367-378.

Major aerodynamic considerations involved wing configuration,
sweep, thickness, and aspect ratio, It was decided at an early stage
that the wing design would be matched to performance at a
temperature of not less than International Standard Atmosphere +
10 C, and that comparisons with the speed of competitive aircraft
would be considered with this in mind, The provision of an
unnecessary margin between actual cruise speed and maximum
permittad cruise spsed is an expensive luxury, since it implies an
unnecessarily thin and heavy wing. Details of high speed design and
of design for high lift are discussed, and brief attention is given to
miscellaneous details. F.R.L.

AT73412060 Technical progress on new vibration and
acoustic tests for proposed MIL-STD-810C, ‘environmental test
methods.” D. L. Earls {USAF, Flight Dynamics Laboratory, Wright-
Patterson AFB, Ohio}. finstitute of Enviranmental Sciences, Annual
Meeting, 19th, Anoheim, Calif., Apr. 3-5, 1973) Journal of
Environmental Sciences, vol, 16, July-Aug. 1973, p. 22-32. 16 refs.

A73-41201 The role of testing in achieving aerospace
systems effectiveness. Edited by A, M. Smith {General Electric Co.,
Philadeiphia, Pa.). New York, American | nstitute of Aeranautics and
Astronautics, Inc., 1973. 92 p, Members, $5.00; nonmembers, $7.00.
A survey of practices and beliefs in the fietd of aerospace testing
is provided, with special emphasis on the achievement of product
reliability, maintainability, and safety. Infarmation is offered that
describes the technical problems or gaps existing in the area of test
technology. The data for the findings are based on responses to a
survey questionnaire. The preduct areas of interest were taunch
vehicles, spacecraft, Department of Defense {DOD) aircraft, and
commercial aircraft.
F.R.L.

A7341204 4 DOD aircraft. J. C. Sindt {Honeywetl, Inc.,
Minneapolis, Minn.). In: The rote of testing in achieving aerospace
systemns  effectiveness. New York, American
Institute of Aeronautics and Astronautics, Inc., 1973, p. 4-1 to 4-21.
Twenty-one responses were received from companent, sub-
system, and systemn suppliers. Most af the major {current and recent)
Department of Defense [(DOD) aircraft programs, as listed in the
products/programs item af the questionnaire, form the basis of this
chapter. In tabulating the responses, some trends appeared to be
possibly related to the supplier level (component, subsystem, or
system). As much raw data is provided as possible to permit the

reader to make his own analysis, comparisons, and conclusions,
.R.L.

A73-41205 # Commercial aiveraft. T. D. Matteson (United
Air Lines, Inc., San Francisco, Calif.). in: The role of testing in
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achieving aerospace systems effectiveness. New
York, American Institute of Aeronautics and Astronautics, lac.,
1973, p. 5t to 59,

Testing in the manufacturing environment and testing in the
operations erwironment are dealt with. ‘Creators’ and ‘maintainers’
are treated separately. Since the reguirements for testing are
generaliy much less specific for commercial aircraft systems, the
questionnaire used for this survey was treated iess rigorously by the
respondents than for those products that are created in response to a
military or NASA requirement, The combined experience of the
respondents includes all of the major aircraft used today, both from
a supplier and operator point of view. F.R.L.

Ar3-41281 ¥ Structural mechanics of tapered thin-walled
systems (Stroitel'naia mekhanika skoshennykh tonkostennykh
sistem). |. F, Obraztsov and G, G. Onanov. Moscow, lzdatel’stvo
Mashinostroenie, 1973, 660 p. 29 refs. In Russian.

Tapered aircraft and rocket components, such as swept wings,
delta wings, small-aspect-ratic wings, conical rocket bodies and
aircraft fuselages, but also straight wings and cylindrical bodies and
fuselages are treated fram a unified point of view as special cases of 4
conical shell of arbitrary contour, General equations describing the
work of thin-walled tapered systems under arbitrary static, dynamic,
and thermal loads are derived. Static and thermoelastic prablems are
examined, together with naturat-vibration problems and vibrations of
{wing-type} shells containing liquid. Solutions are obtained with the
aid of the formalism of generalized functions and by a method of
salving differential equations with variable coefficients having the
form of a delta-function and its derivatives. V.P.

A73-41283 # Cable communications lines at airports (Ka-
bel'nye linii sviazi aeroportov). 0. S. Nabatov, Mascow, zdatel'stvo
Transport, 1973, 164 p. 26 refs. In Russian,

The book discusses the major aspects of such topics as the
design and construction of airpart cable lines; the theory of signal
transmissian in such lines; the calculation of cable elements and
electrical parameters; the influence of external eiectromagnetic and
galvanic effects, and methods of reducing them; and the installation
and operation of cable lines, The structural and electrical charac-
teristics of modern airpart cabla lines are examined. VP,

A73-41287 # Prestressed pavements of airports and roads
{Predvaritel'no napriszhennye polrytiia aerodromov | doreg). B. §.
Raev-Bogosliovskii, A. N. Zashchepin, B. I. Demin, E. N. Smirnov,
and A, la. Apallonov. Moscow, lzdatel’stvo Transport, 1972, 200 p.
35 refs. In Russian.

Domestic and foreign experience in designing, constructing, and
operating monolithic and sectional prestressed airport and road
pavernents is reviewed and generalized. The results obtained with
pavermnents of various type are examined. Characteristic features of
the production technology of monolythic tensioned-concrete pave-
ments and sectional paverments composed of plates are noted.  V.P,

A73-41288 Aerohydrodynamic methods for measuring
input parameters of automatic systems: Fluidic measuring elements
{Aerogidrodinamicheskie metody izmereniia vkhodnykh parametrow
avtomaticheskikh sistem: |zmeritel’'nye elementy pnevmoniki). L. A.
Zalmanzon, Moscow, lzdatel'stvo Nauka, 1973. 464 p. 719 refs. In
Russian,

ft is shown how fluidic sensors can be used to measure such
parameters as the Mach number, absolute gas pressure, absolute and
excess pressure ratios, gas and liquid flow rates, temperatures, the
dimension and attitude of objects, and of force, moment, and
strengih parameters. The theory of chamber-type automatic timers
and of clocks employing fluid osciltators is outtined. The application
of fluids to the measurement of luminous intensity and of electric
and magnetic quantities is examined. Some general aspects of the
theory of dynamic fluidic elernents are studied. WP,



A73-41294 ¥ Economic efficiency and planning of air
freight transportation {Voprosy ekonomiki i planirovaniia gruzovykh
perevozok vozdushnym transportom). B. M. Parakhonskii and B. §.
Balashov. Moscow, izdatel'stvo Transport, 1972, B1 p. 31 refs, In
Russian.

The histery of the development of air freight transportation and
its current status and future trends are reviewed. The distribution of
air freight transportations in the USSR with respect to their nature,
volume, and distance is analyzed. Means of improving air freight
transportation planning are suggested, and the economic efficiency
of air bridges in roadiess regions of northern Siberia is evaluated. V.P.

A73-41316 Measurement of low tevels of turbulence with
a hot-wire anemometer. V. S. Demin, O V. Marin, N. F. Poliakov,
and V. A, Shcherbakov {Akademiia Nauk SSSR, Institut Teove-
ticheskoi i Prikladnoi Mekhaniki, Navasibirsk, USSR). fAkademiia
Nauk S5SR, Sibirskoe Otdelenie, lzvestiia, Seriia Tekhnicheskikh
Nauk, June 1972, p. 21-24.) Fluid Mechanics - Soviet Research, vol.
2, May-June 1873, p. 59-63. Translation.

'Eesnnmion of low-turbulence wing-tunnel experiments in which
3 thermognemometer was used for measurement ol turbutence levels
on the order of several hundredths of a per cent. The thermo-
anemometer was a DISA made with a 5 micron gilded rungsten
filament. Five wire gricls with 1-mm meshes were set in the
{urechamber to contral turbulence. Turbulence levels of 0.02 1o
0.03% were recorded by measurements at flow welocities from 5 1o
45 m/sec, V.2

A73-41317 interpretation of hot-wire anemometer read-
ings in a_flow with velocity, pressure and temperature fluctuations.
V. S. Demin and N. A. Zheltukhin (Akademiia Nauk SS5R, Institut
Teoreticheskoi i Prikladnoi Mekhaniki, Novosibirsk, USSR). (Aka-
demiia Nauk SSSR, Sibirskoe Otdelenie, lzvestiia, Serita Tekh-
picheskikh Nauk, June 1972, p. 25-38.) Fluid Mechanics - Soviet
Research, vol. 2, May-June 1973, p. 64-75. 16 refs. Translation.

A mode methed proposed by Kovasrnay (1850, 1983) is appled
as a basis lor decoding constant-resistunce anamormeter measure:
ments of flow pararmelers involving velocity, pressure, and tempera
wre fluctuations. Calibration of a thermounemometer for this
is discussed. Procedures are given jur calcutation of
time-averaged flow parameters, flow parameter pulsalinn charac-
taristics, and flow rate, density, pressure and temperature pulsalions
from thermaanemometer readings. The procedures are applicable
whert the Reynclds number of the thermoanemometer sensor
filament is 860 to 100 and higher and the Mach number of the flow is
below 0.4 or between 1.2 and 5. V.Z

aperation

A73-41425 4 Arrangement of equipment in airplanes (Kom-
ponovka oborudovaniia na samoletakhl. L. L. Kerber. Moscow,
|zdatel'stvo Mashinostroenie, 1972, 306 p. 44 refs, tn Russian.
Weight-saving schemas for the arrangement of instruments and
of electrical, radar, navigation, flight-control and other eguipment on
board civil-aviation and military aircraft are discussed. Examples of
the layout of instrument panels, compartments, and bays are
presented, together with expedient methods of building  radar
antennas and radomes, fuel meters, deicers, photographic and other
equipment into the aircraft fuselage. V.P,

A73-41431
no. 3, 1973, p. 4-13.
The extensive ground testing and component evaluation
program far the B-1 bomber prior to actual construction and flight
testing is described. Wind tunnel investigations on models study the
aerodynamic characteristics, performance in the stall mode, the drag
factors, and determine what would happen during a spin. Materials
are assessed for their ability to stand up under pressures and strains
that simulate real flight parameters as closely as possible. The

Flying B-1 at ground zero. Skyiine, vol. 31,
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performance of the ejectable crew capsule, the operation of the
landing gear, the compatinility of the electrical systems, and the
impact resistance of the windshield are intensively studied. Partic-
utars of the various facilities used are given. F.H.L

A73-41437 # Gyroscopes (Giroskopyl. N. F. Babaeva.
Leningrad, lzdatel’stvo Mashinostroenie, 1973. 104 p. 28 refs. In
Russian,

The fundamentals of gyroscope theory are reviewed, and the
design and principles of operation of modern marine, aircraft, and
space gyroscopes are discussed. Factors affecting the precision of
gyroscopic devices are examined, together with methods of
improving precision. An attempt is made to interpret some complex
gyroscopic phenomena in an easily understandable way. The laws
goveming the behavior of gyroscopes are Hlustrated by devices used
in various areas of modern technology. V.P.

A73-41519 # Early results from Skylab 1. Astronautics and
Aeronautics, vol. 11, Sept. 1973, p. 22-30.

The Skylab medical experiments aimed at getting as complete a
picture as practical of the major interrelated physiological processes
as they would be affected by the exposure to the space-flight
environment, The preliminary medical findings clearly show that
future manned space flight should not be limited by physiological
factors provided the necessary countermeasures receive adequate
attention. The astranauts succeeded in making observations regarding
all the major solar physics problems which were to be investigated.
Intensive coservations of more than five-million sguare miles of the
tarrestrial surface wers made with multispectral instruments. In
support of meteorological and oceanographic studies, the crew
obtained the first active microwave measurements of a major storm.

G.R.

AT341522 # & look at Soviet ATC and nav facilities and
avionics. S. B. Poritzky {Air Transport Association of America,
Washington, D.C.). Astronautics and Aeronautics, val. 11, Sept.
1973, p. 69-75.

The characteristics of the Soviet ATC are determined by the
widespread utilization of jet aircraft in the USSR and the great
volume of the air traffic which included the transportation of 83
million passengers in 1972, The impressions of American visitars in
the USSR with respect to the Soviet ATC systems and the equipment
used are discussed, giving attention also to the attitude of the Soviet
government regarding a utilization of Western technology and
approaches concerning a cooperation of the USSR and the other
countries in the further development of ATC. G.R.

A73-41557 The testing of varnishing products used in
aeronautics (Il collaudo dei prodotti vernicianti di impiego aero-
nautico). L. Falco. L‘Aerotecnica - Missili e Spazio, val. B2, Apr.
1973, p. 166-168. 17 refs. In ltalian.

Brief review of the testing procedures employed in an air force
latoratory for controlling the quality and characteristics of varnish
and various types of paints used in aeronautics. It is shown how the
difficulties and uncertainties involved in technological testing of this
type mandate the adoption of new criteria based on instrumental
chemical analysis of the various components of the paints and
varnish $0 as 10 obtain rapid and reliable evaluations. AB.K.

AT3-41569 Drag due to regular arrays of roughness ele-
ments of varying geametry, R. A. Wooding {Department of Scientific
and Industrial Research, Applied Mathematics Div., Wellington, New
Zealand), E. F. Bradley {Commonwealth Scientific and Industrial
Rescarch Organization, Div, of Environmental Mechanics, Canberra,
Australia), and J. K. Marshall. Soundary-Layer Meteorolfogy, vol. b,
July 1973, p. 285-308. 42 reis.



A73-41571

Caomparisons are made of experimental studies on the drag, at
high Reynolds number, due to regular arrays of roughness elements
of various shapes immersed in a turbulent boundary layer. Using a
variant of Millikan's dimensional analysis, the form of the vetocity
profile is deduced in terms of the dimensions and concentration of
the raughness elements. A drag formula resutts which is shown to be
in good agreement with data. Avgilable measurements of the
partition of drag between the elements and the intervening surface
indicates that equipartition occurs at quite low concentrations. The
interaction between elements is then smail, sg that the drag
coefficient of a typical roughness element is nearly constant.

{Authar)

AT3-41571 Geostrophic drag coefficients, F. L. Deacon
(Commonwaealth Scientific and Industrial Research Organization,
Div. of Atmospheric Physics, Aspendale, Austratia). Boundary- Layer
Meteorofogy, vol. B, July 1973, p. 321.340. 44 refs.

Data on the relationship of the surface wind to the geostrophic
wind at Porton Down, Salishury Plain, are presented for various
stability conditions and are anatysed in the light of the Rossby-
number similarity theory. For near-neutral conditions, the geo-
strophic drag coefficients for geostrophic wind speeds of 5 to 15
m/sec are close to those found by other workers, but at higher speeds
the values are low. Comparisons of geostrophic and radar wind
speeds for a 900-m height, suggest that undetectabiy small mean
cyclonic curvatures of the trajectories of the air are responsible for
this departure. A value of the geostrophic drag coefficient for the
open sea at wind speeds around 8 m/sec (neutral conditions) is
deduced from recent observations of the drag in relation to the
surface wind, combined with the ratios of 900-mb radar wind to
surface wind obtained from North Atlantic weather ship data
tabutations. {Authar)

A73-41577 # influence of wing flexibility on sailpiane load-
ing by individual gusts (Wplyw sprezystosci gietnej skrzydla na
obciazenia szybowca od pojedynczych pedmuchow). J. Sandauer.
Instytut Lotnictwa, Prace, no. 53, 1973, p. 3-18. 7 refs. in Polish.

A7I41581 # Effects of certain flight parameters and of
certain structural parameters on helicopter main-rotor blade flutter
(Wplyw parametrow lotu i niektorych parametrow konstrukcy jnych
na flatter lopat wirnika nosnego smiglowcal, L. Zerek. /nstytut
Lowictwa, Prace, no. 54, 1973, p. 3-25. 10 refs. In Polish.

A73-41582 # Influence of geametrical parameters on pro-
peller performance at low advance ratios (Wplyw parametrow
geometrycznych na osiagi smigla przy wmalych posuwach). 7.
Brodzki. fnstytut Lotnictwa, Prace, no. 54, 1973, p, 27-46. 24 refs,
In Polish.

The effects of the geometrical parameters of the propetier
planform and profile on its performance at low advance ratios or at
operation in a fixed pasition are studied with allowance far
compressibility. A propeller operating at low advanc: ratios or in a
fixed position is subject to heavy loading, and analytical methods of
evaluating the efficiency are inadequate. Experimental data obtained
in original studies and pubtished in the literatura ars nresented in
graphs illustrating the effects af propefler geametry on the ratio of
the thrust coefficient to the power coefficient. Paddle propellers
show advantages when it is necessary to obtain high thrust at a given
input power. T.M,

A7341584 ¢ Study of flow around an airfoil with a spoiler
at Mach numbers ranging from 0.5 to 2.3 (Badanie oplywuy profilu z
interceptorem w zakresie liczb Macha od 0.5 do 2,3}, W. Kania and
M. Buczek. fnstytst Lotnictwa, Prace, no. 54, 1973, p. 83-118. 17
refs. In Polish,

Results of wind tunnel tests conducted with airfoils having a
spoiler mounted on the upper surface of the profile at distances from
the leading edge equivalent to 0.5, 0.7, and 0.9 of the chord length.
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Four tested spoilers differed in height which ranged between 002
and 0.10 of tha chord length. Flow visualization and static pressure
measurements an the profile were conducted at six angles of attack
between 4 and 15 deg for freestream Mach numbers of 0.5, 0.8, 0.9,
1.9, 1.1, 1.62, and 2.30. Physical features of flow around an airfoil
with a spoiler are described, and a detailed analysis illustrates the
effects of spoiler geometry and pasition on the drop in profile lift
and on the profile pressure distribution. T.M.

A73-41593 4 Macrofractographic studies of fatigue fractures
in aircraft engine elements (Badania makrofraktograficzne zlomow
zmeczeniowych w elementach silnikow lotniczych), E. Gruszezynski.
Technika Lotnicza { Astronautyczna, vol, 28, Aug. 1973, p. 12-18,
41. In Polish.

A73-41603 ¥ Specific problems of the dynamics of com-
potite systems (Einzelne Probleme der Dynamik zusammengesetzter
Systeme). A. Bosznay {(Budapesti Muszaki Egyetermn, Budapest,
Hungary). Periadica Polytechnica, Mechanical Engineering, voi. 17,
no. 1, 1973, p. 7-27. In German,

Two methods are presented for solving certain problems
pertaining to compaosite dynamic systems, such as sets or aggregates
of machines. One of these methods makes it possible to derive from
the dynamic matrix (or scalar) factors of the individual system
components the overall system factor, while the other helps infer the
frequency  equation of the whole system from the frequency
equations of the system components. The application of these
methods is illustrated by an example involving a generator rotor and
a turbine on separate test beds. M.V.E.

AT73-41648 } Dalphin airship with undulating propulsion
system - Results of static thrust measurements with model 192x108
(Delphinluftschiff mit  Wellantrieb - Ergebnisse von  $tand-
schubmessungen am Modell 192x108). W. Schmidt, Techrisch-
dkonomische informationen der zivilen Luftfahrt, val, 8, no. 4,
1973, p. 240-244_7 refs. In German,

Wind tunnel tests conducted with the propeller of the new
propulsion system are discussed together with the design details of
the investigated madel. Thrust forces were measured with the aid of
weights, System parameter relations for the various theust directions
are shawn in a number of graphs. G.R.

A73-41649 Synthetic radio direction defining methods
with virtual antenna patterns, K. Kohler {Standard Elektrik Lorenz
AG, Stuttgart, West Germany). Efectrical Communication, vol. 48,
no. 3, 1973, p. 289-304.

The generation of a real pattern by a line of eguidistant
isotropic radiators is considered together with the generation of
virtual patterns. Aspects of the application of virtual patterns for
localization and direction finding are discussed, giving ateention to
the scanning method, the quotient procedure, and the advantages of
virtual patterns. The characterictice of wirtua! and real pattorns are
compared, taking into account directivity, multipath propagation,
single radiator characteristics, coupling between single radiators, and
the signal-to-noise ratio. G.R.

A73-41691 Symposium on Electromagnetic Interference
in Aircraft, London, England, February 15, 1973, Proceedings.
Symposium sponsored by the tnstitution of Electrical Engineers and
Royal Aeronautical Society. London, Institution of Electrical
Engineer, 1973. 113 p. $5.55.

Technigues of measurement related to electromagnetic inter-
ference (EMI) are discussed tooether with questions of EMI in
military transport, Other subjects considered include the susceptibili-
ty of modern instrument systems to interference in the HF band,



equipment design to meet electromagnetic compatibilicy (EMC)
specification requirements, and a review of some current EMC
specifications, The significance of EMC problems for the airframe
manufacturer is examined alang with the importance of EMC for
madern aircraft.

G.R.

AT73-41692 # Electromagnetic interference. - Techniques of
measurement. G, A. Jackson (Electrical Research Association,
Leatherhead, Surrey, England). In: Symposium on Electromagnetic
Interference in Aireraft, London, England, February 15, 1973,
Proceedings. London, Institution of Electrical
Engineers, 1973. 12 p.

Possible technigues of measurement considered are related to
the use of a Helmholtz coil system for low frequency magnetic fields
and a parallel strip transmission line for EM fields involving
frequencies up to 30 MHz, The measuring receivers used are
discussed, taking into account detectors and a multichannel mea-
suring receiver, RF current and voltage measurements are considered
together with approaches for determining the RF impedance.
Attention is given to the coupling effects between power supply
wiring and aerials. Current investigations are concerned with the use
of an AF voltmeter to determine the signal to noise ratio at the
output terminals of the system under examination. G.R,

A73-41693 # Electromagnetic interference in military trans-
port aircraft. D. A, Bull {Etectrical Research Association, Leather-
head, Surrey, England). In: Symposium on Electromagnetic Inter-
ference in Aircraft, London, England, February 15, 1973, Proceed-
ings. London, Institution of Electrical Engineers,
1973. 15 p.

The measurements made in the studies are discussed, giving
attention to the measurement of radio frequency terminal voltage
and current, measurements of the radio frequency radiated field, the
fuselage as a radio frequency screen, the radio frequency impedance
of the DC power supplies, and the measurements of the external
radiated interference fields. The quantitative analysis of the work is
presented mainly in graphical form. The significance of the results
obtained is considered, taking into account aspects of RF inter-
ference on DC primary systems, RF interference on AC primary
systems, the interference measured at the sources of the utilization
squipment, the interference on the secondary AC supplies, RF
impedance of the DC power cables, RF attenuation of the aircraft
fuselage, and the rr}easurement of the magnetic field, G.R.

A73-41694 F The susceptibility of modern aircraft instru-
ment systems to interference in the HF band. R. D. Jones {British
Overseas Airways Corp., London Airport, Hounslow, Middx.,
England}. In: Symposium on Electromagnetic Interference in Air-
craft, London, England, February 15, 1973, Proceedings.
London, Institution of Electrical Engineers, 1973. 19

The aircraft instrument systems susceptible 10 HF interference
are considered, taking into account the HF communication system,
the interference mechanism, the oil quantity system, the KW/KVAR
systemn, the N1 tachameter, the engine vibration monitor, the tot_al
air temperature/engine pressure ratio limit system, and the ‘cab!n
pressure control system. It is pointed out that systems operating in
the audio frequency band are not immune from RF interference.
Systems contained entirely within the fuselage are as susceptible as
thase extending into the antenna region. A commaon feature of these
systems is that they are essentially broadband. G.R.

A73.41695 Equipment design to meet E.M.C. specifica-
tion requirements. P. Campbell [Lucas Aerospace, Ltd., Solihull,
Warwicks., England) and M. Le Grys (Marconi-Elliott Avionie
Systems, Ltd, Rochester, Kent, England). In: Sympeosium on
Electromagnetic Interference in Aircraft, London, England, February
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15, 1973, Proceedings.
Electrical Engineers, 1973. 24 p.
Questions regarding the generstion of interference are c¢on-
sidered together with approaches suitable for controlling this
interference. Man made interference in aircraft can be generated by
communication and electronic equipment. Matural interference is
caused by electrical storms, snow storms, vain particles, and
interstellar radiation. Inherent interference is produced by the
natural random movement of free electrons in a conductor and the
movement of holes and electrons in semiconductor devices. The
prediction of interference levels is considered together with the
strength of the radiated interference field and the methods of
coupling EMI, Device design considerations are examined and the
application of the principles described is illustrated. G.R.

Londan, Institution of

A73-41696 ¥ A review of current E.M.C. specifications and
their impact. G. T. Clarkson and L. O'Beirne (Ferranti, bLtd.,
Hollinwood, Lancs., Engtand). in: Symposivm on Electromagnetic
Interference in Aircraft, London, England, February 15, 1873,
Proceedings. London, [nstitution of Electrical
Engineers, 1973, 13 p. 5 refs.

The E.M.C. specifications are concerned with tests in four main
areas. Examples of equipment classification are discussed together
with details regarding the control and the test plan which the
manufacturer of equipment is to provide. British specifications for
aircraft eguipment are examined, taking into account grades of
protection, basic objectives, the equipment of the test facility, and
guestions of compatibility antd the cost of achieving it. It is felt that
the British Standard is not adequate for modern aircraft electronic
systems and that in its revised state it should clearly detail the test
methods and their application. G.R.

A73-41697 # EMC for a modern aircraft. M. L. Jarvis (Royal
Aircraft Establishment, Farnborough, Hants., Englandl and D.
Ramsbottom (British Aircraft Corp., Ltd., Warton, Lancs., England}.
In: Symposium on Electromagnetic Interference in Aircraft, London,
England, February 15, 1973, Proceedings.

London, Institution of Electrical Engineers, 1973. 14 p.

The reasons for initiating an electromagnetic compatibility
[EMC) program are examined. It has become recognized that
adequate and careful consideration of compatibility questions in the
initial design will obviate the necessity for costly aircraft and
equipment redesign, System engineering aspects ave considesed
together with guestions regarding the education of specialists and
equipment suppliers. The system EMC control plan is discussed along
with EM interference specifications, aspects of cable separation, final
aircraft testing, and an EMC systems rig. G.R.

AT3A41702 # Shock associated noise. M. J. Fisher, M, H,
Bourne, and P. A. Lush {Southampton, University, Southampton,
England}. (British Acoustical Society, Spring Meeting, Chelsea
College, London, England, Apr. 25-27, 1973.) British Acoustical
Society, Proceedings, vol. 2, Summer 1973. 4 p.

The influence of shock associated noise on the variation of noise
levels with jet efflux velocity if investigated, taking into account the
case of an unheated jet flow. 1t is found that the overall level of
shock associated noise is principally a function of jet pressure ratio
and is relatively independent of either angle of observation or jet
stagnation temperature. The spectral characteristics of shock as-
sociated noise are discussed, giving attention to an empirical method
which provides a satisfactory degree of collapse of the measured
spectra. G.R.

ATIA1203 # Noise from hot jets. P. A. Lush, M. J. Fisher,
and K. K. Ahuia {Southampton, University, Southampton, England}.
(British Acoustical Segcfoty, Spring Meeting, Chelsea College,
London, England, Apr. 25-27, 1973). British Acoustical Sociaty.
Proceedings, vol. 2, Summer 1973. 4 p.

It has been shown by Cocking and Jamieson {1971) that the
heated jet is quieter only at jet velocities above a certain critical



A73-41705

value. Below this velocity the noise Tévels increase progressively with
increasing jet temperature. These findings contradict commanly
accepted cenclusions that the effect of heating a jet at constant
velocity would be to reduce the noise. A theoretical analysis is
conducted with the abjective to resolve this difficulty. A scaling law
which uses a more complete version of the Lighthill source term is
considered, G.R.

ATZ-IT05 Basic acoustic considerations for model noise
experiments in wind-tunnels. T. A. Holbeche and J. Williams (Roval
Aircraft Establishment, Aerodynamics Dept., Farnborough, Hants.,
England). (British Acoustical Society, Spring Meeting, Chelsea
College, London, England, Apr. 25-27, 1873) British Acoustical
Saciety, Proceedings, vol. 2, Summer 1973. 4 p.

Special problems of tunnei experiments an noise are considered,
taking into account guestions regarding the adequate simulation at
modef-scale, the production of unacceptable parasitic noise fietds,
and approaches to facilitate the analysis of model naise measure-
ments and the extrapolation to full-scale far-field conditions. Special
factors in tunnel design are discussed along with the application of
these factors in noise experiments. Attention is given 1o tunnel
circuit type, tunnel drive-fan, test-section type, and test-section size.

G.R.

AT3-ANT6 # Boundary layer induced cockpit noise. K. H.
Heron {(Royal Aircraft Establishment, Farnborough, Hants,, Eng-
land). (British Acoustical Saciety, Spring Meeting, Chelsea Coflege,
London, England, Apr. 25-27, 1973.} British Acoustical Society,
Proceedings, vol. 2, Surmmer 1973. 3 p.

Airflow generated noise can be the dominant source of cockpit
noise. Mast of this noise can be eliminated by appropriate stream-
lining, However, noise due to the turbulent boundary layer cannot
easily be reduced at the source. Hence the only practical reduction
has to come from either increasing the transmission loss of the
cockpit structure or, possibly, increasing cockpit abserption. A flight
experiment is considered to gain a better understanding of the
mechanisms involved in boundary-layer-generated cockpit noise. G.A.

A73-41708 # Helicopter noise - Can its annoyance or loud-
ness be rated using existing methods. J. W, Leverton {(Westland
Helicopters, Ltd., Yeovil, Somerset, England). {British Acoustical
Society, Spring Meeting, Chelsea College, London, England, Apr.
26-27, 1873) British Acoustical Saciety, Proceedings, vol, 2,
Summer 1973, 4 p.

Helicopter noise is normally rated in terms of either the
perceived naise level (PML) or the dBA value. The use of the PNL
approach, and by implication the dBA method, for rating helicopter
noise is reviewed. Nonimpulsive helicopter notse, blade slap or
impulsive noise and tail rotor noise aspects are discussed separately.
It is found that neither of the two methods is really suited to the
tating of helicopter noise. Possibilities for a new approach are briefly
considered, G.R.

A73-41709 # The effect of aircraft noise on the countrysidg.
R. A. Walier. (British Acoustical Society. Spring Meeting, Cheisea
College, London, England, Apr. 25:27, 1973.) British Acoustical
Socigty, Praceedings, vol. 2, Summer 1973, 4 p.

The significance of naise to existing rosidents is explored, taking
Inlo account the adaptation of those living in the airport vicinity to
the environmental noise levels. The question is investigated whether
the use of land for recreational and other countryside purposes is
more sensitive to noise than its use as residential land. Attention is
given to the use of appropriate values in a cost benefit analysis. G.R.

AT3-41712 # Sound generation by open supersonic rotors.
D. L. Hawkings and M. V. Lowson {Loughborough University of
Technology_, Loughborough, Leics, England). {British Acoustical
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Society, Spring Meeting, Chelsea College, London, England, Apr.
2527, 1973) British Acoustical Sociaty, Proceedings, vol. 2,
Summer 1973. 4 p.

A thearetical gnalysis of the noise characteristics of an open
rotor operating at supersonic tip speads is presented. Lighthill
aerodynamic noise analysis describing the generation of sound and
Whitham's (1956} theory determining the subsequent nonlinear
sound propagation underlie the investigation. M.V.E,

ATAI-4T13 # Reduction of fan noise by annulys boundary
layer removal. C. J. Moore (Rolls:-Royce, Ltd., Derby, E£ngland).
(British Acoustical Society, Spring Meeting, Chelsea Colfege,
London, England, Apr. 25-27, 1973.) British Acaustical Society,
Procesdings, vol. 2, Summer 1973. 4 p. T refs,

It is shown that reducing flow distortion by annulus boundary
layer bleed in an isolated fan considerably reduces the radiated noise
in agresment with distortion/rotor interaction theory. However, care
must be taken to ensure that the boundary layer bleed system does
not introduce new distortions. M.V.E.

AT3-41714 Attenuation of spiral modes in a circular and
annular fined duct. D. J. Snow and M. V. Lowson (Rolls-Royce, Ltd.,
Derby, England). (Britist Acoustical Society, Spring Meeting,
Chelsea College. London, England, Apr. 25-27. 1973.) British
Acoustical Society, Proceedings, vol. 2, Summer 1973. 4 p. 14 refs,
Research sponsored by Rolls-Royce, Lid.

Thearetical and experimental investigation of the behavior and
properties of noise-radiation dominating high-order circumferential
(spiral) mades in circular and annular tined ducts. For the circular
duct, the theoretica! results have heen calculated exactly based on a
locally reacting model. Exceptionzliy good agreement between
theory and experiment was found. Theoretical calculations for the
annular duct were made by using an approximate theory. Reasonable
agreement between theory and experiment was found for this case,
with experimental attenuation values being generaily somewhat
higher than the theoretical ones. M.V.E.

A73-41715 3 The refraction of sound by rotating flow. G.
F. Butler {(Royal Aircraft Establishment, Farnborough, Hants.,
Englandl, (British Acoustical Society, Spring Meeting, Chelsea
College, London, England, Apr. 2527, 1973.) British Acoustical
Society, Proceedings, vol. 2, Summer 1973, 3 p. G refs,

Review of the results of an investigation of sound propagation
through the rotating flow downstream of a delta wing at incidence
perfoimed upon a theoretical model, as well as experimentally in a
24-foat wind tunnel appropriately equipped for acoustic experi-
ments. The incomplate experimental results presented indicate same
qualitative agreement between theory and experiment, but quanti-
tatively the agreement is disappainting. M.V.E.

A73-81717 # Quieter aevo engines - Cause and effect. M, .
T. Smith {Reoils-Royes, Lid., Oeiby, England). (British Acousticai
Society, Spring Meating, Chelsea Coflege, London, England. Apr.
25.27, 1973) British Acoustical Society, Proceedings, vol. 2
Summer 1973, 24 p. 11 refs.

The Rolls-Royce RB-211 jet engine pragram is reviewed in detail
to understand the problems created, the lessons learned, and the
questions the program has raised. In the RB-211 over 80% of the air
flow bypasses the core, where energy is generated to enable the
turbines 1o drive the fan and the compressor systems. This cycle
requires a far greater total aitflow to achieve the same thrust as its
earlier counterparts, and basic benefits are felt in the reduced jet
noise from the much lower velocity jet exit conditions. Aspects of
fan, compressor, and turbine noise are discussed. Internal acoustic
absorption is considered as an integral part of the solution to the
noise prablem, and jet and tailpipe noise are treated. F.R.L.



A73-41739 Finite element program for flight structure
analysis. P, Mantegazza and C. Cardani {Milano, Politecnico, Mitan,
Italy). Meceantica, vol. B, Mar. 1973, p. 68-76. 25 refs.

A computer program is developed far the analysis of large
complex structures of any kind but espacially for those used in flight
vehicles. The displacement method chosen, using the finite element
algorithm and the related matrix calculation, allows a high degree of
automation in the data processing, the human intervention being
confined to introducing the topoelastic guantities that are essential
to the correct definition of the structurat problemn. The program is
organized in such a way as to allow subsequent developments
including, on the initial basis, dynamic and nonlinear effects. Given
the contained calculating times and limited occupation of the core
storage, the program can be used on medium-sized computers.

{Author)

A73-41750 Heticopter transmission research. D. K. Bright-
on and T. R. Smith {Royal Aircraft Establishment, Engineering
Physics Dept., Farnborough, Hants., England). Afrcraft Engineering,
vol, 45, Aug. 1973, p. 6-8.

The research effort on transmission systems, and specifically on
gearboxes, is directed in general terms toward achieving improved
refiability, increased life, reduced weight, and improved cost effec-
tiveness. The harmonic drive is attractive as a high speed reducing
mechanism because it is capabie of praducing gear ratios greater than
50:1 in asingle stage; it has few moving parts, small volume, and a
high power to weight ratio. The harmonic drive comprises three basi¢
elements: a circular spline, a flexible spline {the flexspline) and a
wave generator. The follower tooth gear and hydrostatic journal
bearings are discussed. F.R.L.

AT3-41751 ¥ Artificial stabilisers and the need for simula-
tion. G. K. Kissel {Messerschmitt-Bilkow-Blohm GmbH, Munich,
West Germany). Aircraft Engineering; vol. 45, Aug. 1973, p. 10-13.

In the design of the artificial stabilizer forming a part of the
flight control system for VTOL aircraft, simulation is an essential
taol. The design, development, and fiight testing of the VI 101 Cisa
good example of the close interrelation of the various engineering
disciplines. The VJ 101 G is a high speed VTOL research aircraft
baing designed to investigate the VYTOL capability combined with
high supersonic levet flight capability. The flight test results proved
ta be well in line with the simulation prediction. The actual test time
cauld be considerably reduced and after only three hours of flying,
the first verticircuit, i.e,, a vertical takeoff, transition to aerodynamic
flight, aerodynamic flying, and transition back to verticatl landing,
was achieved. F.R.L.

A73-41752 ¥ VAK 191B. Aircraft Engineering, vol. 45, Aug.
1973, p. 17-22, 24-27.

The fuel bladder tanks of the VFW-Fokker VAK 1918 aircraft
are of nonmetallic, flexible cell construction ingermittently sup-
ported. The method of construction is particularly suitable for tanks
with a complicated shape and many cenvolutians, so that maximum
use is made of space within the aircraft frame. The aircraft is
equipped with a tank pressurization and venting system for its ten
permanently installed fue! tanks. The fuel management system is
considered in three basic parts related to the primary funetions: fuel
quantity measuring, balance, and fueling and defueling. The fire
detectors and ejection seals are described, and results of flight and
structural tests are given, F.R.L.

ATIATE02 A ratiomal basis for determining the EMC
capability of a system. R. B, Schulz (Southwest Research Institute,
San Antonio, Tex.}). In: International Electromagnetic Compatibility
Symposium, New York, N.Y,, June 20-22, 1973, Record.

New Yark, tnstitute of Electrical and Electronics
Engineers, Inc,, 1973, p. 315-322. Research suppaorted by the
Sauthwest Research Institute.
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A logical procedure is presented for determining the EMC
capability of a system, based upoen an analytical approach developed
earlier. The procedure is itlustrated using as a system an airplane with
a manageable number of electrical/electronic subsystems, The result
is a single number which can be wused in a weapon system
effectiveness equation and is generally useful not only to EMC
engineers, but also to other electronic engineers and managers,
Byproducts of the procedure are enhanced highlighting of criticaf
parameters for design purposes and a means for economic evaluation
of EMC efforts. {Author)

A73-41807 Prefiminary results of Martian altitude deter-
minations with CO2 bands /2 micron wavelength/ from the
automatic interplanetary space station Mars 3. V. I. Moroz, L. V.
Ksanfomaliti, A. M. Kasatkin, B. S. Kunashev, and K. A, Tsoi
[Akademiia Nauk SS5R, Institut Kosmicheskikh Issledavanii,
Maoscow, USSR}, (Akademita Nauk SSSR, Doklady, vol. 208, Feb.
11, 1973, p. 1048 1051.) Sowet Physics - Doklady, vol. 18, Aug.
1973, p. 94-96. 16 refs, Translation.

A73-41841 Antenna radiation-pattern measurement using
model aircraft. C. W. Gliddon {Andrew Antennas, Reservoir, Vic-
toria, Australia) and C. T. Carsaon (Monash University, Clayton,
Victoria, Australial. /EEE Transactions an Antennas and Propaga-
tion, vol. AP-21, Sept. 1973, p. 700-702. 6 refs.

{1 is shown that mode! aircraft can provide a useful method of
on site evaluation of antenna performance, with advantages of
economy and speed over existing antenna measurgzmant methads.
Recommendations for further development of this technique are also
included. {Author)

A73-41861 Mew developments in aircraft refuelling ve-
hicles. H. Petersen (Ad. Striiver, Hamburg, West Germany). /nteravia,
vol. 28, Sept. 1873, p. 75, B76.

The development of a new generation of refuetiing vehicles did
not bring with it any standardization. The aperational requirements,
depending on airport, aircraft type regulations, airport management,
airlines, etc., differ wo greatly to permit the employment aof
standard vehicles. Tha major vehicle manufacturers therefore tend to
offer a broad range of maodels which can be modified to meet
particular requirements, With two vehicies fueling a Boeing 747,
there was a necessity for 80,000 liter tankers. In order to utilize
them effectively, they also have 1o be used for fueling conventional
aircraft. To replace or complemant oider examples of small and
medium-sized vehicles, designs are being formulated for a new
generation of medium class tankers, F.R.L.

A73-41862 Euvroplane Qstol - “The O is for guiet.” R.
Salvy. Interavia, val. 28, Sept, 1973, p. 988, 989.

Europlane’s objective is to produce an economical solution to
the problems of noise and congestién which currently exist in short
and medium-haul transpart. In examining the various types of
vehicies, Europlane rejected shart takeoff and landing (STOL) as
being economically unjustifiable in the immediate future, The most
important characteristic of a new aircraft must undoubtedly be its
quietness. The correct choice of size of aircraft is considered
fundamental, as on this depends the right balance of aircraft-mile and
seat-mile costs, and the ability to maintain attractive frequencies
with good load factors. F.R.L.

AT73-41863 Mew materials in aircraft windshkields, G. L.
Wiser {Sierracin Corp., Sylmar, Calit.). /nterawia, vol. 28, Sept. 1973,
p. 992-984.

The characteristics of stretched acrylic plastic and thin chemical-
ly strengthened glass as materials for aircraft windshields are
outlined. After explaring and evatuating several different windshield
shapes and constructions, Baeing's final choice for the 747 was a pair
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af curved, electrically-heated compositeﬁanels. The curved shape
permits the exceptional toughness of stretched acrylic to be fully
exploited. The Lockheed L-101%t also makes use of a curved
compaosite windshield, which is thinner than that of the 747. The use
of polycarbonate in windshields as a means of withstanding
aerodynamic heating is discussed. F.R.L.

A73-41866 Flight” measured load factors, I. W. Stafiej
(Szybowcowy Zaklad Daswiadczainy, Bielsko-Biala, Poland), (Or-
ganisation Scientifique et Technique Internationafe du Vof & Voife,
Congress, 13th, Vrsac, Yugosiavia, July 9-22, 1972.) Aero-Revue,
Sept. 1973, p. 496, 497.

Results obtained in investigations invalving four Polish gliders
are reported. The aircraft inctude a wide range of designs, including a
popular-performance and training single seater, high-performance
sailplanes, and a two-seater school and training glider. Two ap-
proaches for performing the puli-out manoeuvre are considered
together with the range of load factors reached in several loop
Manoeuyvres. G.R.

AT3-41968 Cadmium embrittlement of high strength, low
alloy steels at elevated temperatures. J. F. Hildebrand (Gulf Energy
and Environmental Systems, Inc., San Diego, Calif.). Materials
Protection and Performance, vol. 12, Sept. 1973, p. 3540, 5 refs.
Tests were conducted a few years ago to determine the lower
temperature limit at which cadmium embrittierment might ocour on
DBac, AlS! 4340, and maraging 200 steels, candidate materials for
supersonic aircraft. Also, the tests attempted to distinguish between
cadmium and hydrogen embrittlement. This study indicated that
cadmium plating does cause hydrogen and cadmium embrittlement
when a highly stressed steel part is exposed to 325 F or more.
{Author)

A73-41971 # Drive logic for in-flight simulators. P. A,
Reynolds, A. E. Schelhorn, and R. Wasserman (Calspan Garp.,
Buffalo, N.Y.}. American Institute of Aeronautics and Astronautics,
Visual and Motion Simulation Conference, Pala Alto, Calif., Sept.
10-72, 1973, Paper 73-933. 13 p. 8 refs. Members, $1.50; non-
members, $2.00. USAF-FAA-supported research.

Computation and implementation techniques are described that
have been devised for providing the desired dynamic mation, ground
effects, apparent crosswind, and other special effects for variable-
stability aircraft used as in-flight simulators. These techniques can be
used to provide the proper drive togic for an in-flight simulator with
six independent controllers. M.V E.

ATI-41972 +* 4 Simulator performance validation and im-
provement through recorded data. D. L. Seay (United Air Lines, Inc.,
Denver, Colo.}. American Institute of Aeronautics and Astronatitics,
Visual and Motion Simulation Conference, Pala Alto, Calif., Sept,
1012, 1873, Paper 73-938. 8 p. Mambaers, $1.50; nanmembers,
$2.00. Contract No. NAS2-7208.

During the development of two-segment approach procedures
instrumantation systems were installed on a 727 flight simulator to
manitar a variety of fiight parameters. Farameters menitored and
data farmat were designed to be the same as those to be used in later
flight tests with line aircraft. Gaod correlation existed between
simulator and aircraft data in many areas, Previously identified areas
of poor simulation were checked with quantitative data. The
objective data obtained could be used for simulation improvements
in areas previously changed primarily by using subjective data
obtained from pilots. Areas where similar techniques could imprave
simulation were identified. [Awuthor)

A73-4199 Use of edge-tone resonators as gas temperature
sensing devices. G. L. Innes (Moneywell Corporate Research Center,
Hopkins, Minn.}. In: Symposium on Temperature, 5th, Washington,
D.C., June 21-24, 1971, Proceedings. Part 1.
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Pittsburgh, Instrument Society of America, 1972, p. 689-700. 14
refs.

Description of an acoustic technique, which employs an
edoe-tone resonator, for measuring turbine inlet temperature. The
basic aperating principle of this temperaturé $ensor are outlined, and
the development of the device is discussed, Both parametric and
operational tests data are included. The sensor operating charac-
teristics are described, and hypotheses explaining these charac-
teristics are put forth, (Author]

A73-41995 A device for the on-line measurement of
nitrogen rotational temperature in low density flows. R. F, Carpenter
{USAF, Flight Dynamics Laboratory, Wright-Pattersan AFB, Ohio).
In: Symposium on Temperature, 5th, Washington, D.C., June 21-24,
1971, Proceedings. Part 1. Pittsburgh, Insteu-
ment Society of America, 1972, p, 763-767. 5 refs.

A73-42034 * Catalytic considerations in temperature mea-
surement. R. L. Ash, G. R, Crossman (Qld Dominion University,
Morfolk, Va.), and R, V. Chitnis (Wyle Laboratories, Inc., Hampton,
Va.). In: Symposium on Temperature, 5th, Washingten, D.C., June
21-24, 1971, Proceedings. Part 3. Pittsburgh,
Instrument Saciety of America, 1972, p. 1663-1670. 66 refs.
Contract No. NAS1-94347.

Literature discussing catalytic activity in platioum group
temperature sensors is surveyed. Methads for the determination
and/or elimination of catalytic activity are reported. A particular
application of the literature is discussed in which it is possible to
infer that a shielded platinum total temperature probe does not
experience significant catalytic activity in the wake of a supersanic
hydrogen burner, while a bare iridium plus rhodium, iridium
thermocouple doss. bt is concluded that catalytic data corrections are
restricted and that it is preferable to coat the temgerature sensor
with a noncatalytic coating. Furthermare, the desirability of trans-
parent coatings is discussed. {Authar}

A73-42042 Some designs using sheathed thermocouple
wire for jet engine applications. J. A. Tauras {United Aircraft Corp.,
Pratt and Whitney Aircraft Qiv., East Hartford, Conn.). In: Sympo-
sium on Temperature, 5th, Wsshington, D.C., June 21-24, 1971,
Proceedings, Part 3. Pittsbhurgh, Mnstrument
Society of America, 1972, p. 1805-1810. 7 refs.

Many temperature sensors have been designed which incorporate
the metallic sheathed, ceramic insulated thermocouple. Sheathed
thermocouples are commonly used in probes designed as part of the
engine control system. Vane metal and turbine inlet temperatures
can be measured by thermocouples, using the wedge wire technique.
The sheathed thermocouple is a tocl which allows the instrumenta-
tion designer to measure gas stream or metal temperature at
practically any location in a jet engine. The designer should know
how insulation resistance varies with temperature and what effect it
will have on the measurement. The thermoelectric drift rate should
also be known. F.R.L.

A73-42043 Trends of design in gas turbine temperature
sensing equipment. P. B. R, Baas and K. Mai {Engelhard Minerals and
Chemicals Corp., Carteret, N.J). In: Symposium on Temperature,
5th, Washington, D.C., June 21-24, 1871, Proceedings. Part 3.

Pittsburgh, Instrument Society of America,
1972, p. 1811-1821. 13 refs.

Past and present thermocouple designs used for sensing gas
temperatures in gas turbines are reviewed. Distinctions are pointed
out in requirements and design concepts for two classes of gas
turbine sensors: production sensors in service engines, and sensors for
obtaining data in test-stand operation of experimental engines. A
high degree of success is being achieved in meeting present
production engine requirements by using thermocouples with en-
closed ungrounded junctions. Miniaturization ensures meeting re-



quirements for fast response. Teststand thermocouples whose chief
requirement s accuracy, are used at various locations whose
temperatures range from -b5 to 1900 C. Noble metals are used
extensively for the structural parts of teststand probes between
1200 and 1800 C, but durability fimitations of noble metals preciude
their use as structural parts of prabes in production turbines.
{Author)

AT3-A2076 # An aeroelastic whirl phenomenon in turbo-
machinery rotors. F. F. Ehrich (General Electric Co., Group
Engineering Div., Lynn, Mass.). American Society of Mechanical
Engineers, Design Engineering Technical Conference, Cincinnati,
Ohio, Sept §-12, 1973, Paper 73-DET-97. 5 p. Members, $1.00;
nonmembers, $3.00.

It has been noted in the technical literature that axial flow
turbomachines are sometimes subject to whirling instability when
subject to high mass flow. This paper hypothesizes an instability
model, where destabilizing forces are induced on the turbomachine’s
blading as a result of its incremental motions when elastically
deflected in the internal stream of working fluid. The model bears
some analytical resemblance to the instability which propellers can
experience when they are elastically deflected in an external stream.
A simple stability criterion is derived, which implies that decreasing
density or mass flow rate, average stage radius, and fluid discharge
angle (from the axial direction) relative to the rotor tends to
destabilize the stage, while increasing damping, rotar mass, rolor
stiffness, and the distance from the rotor 10 its virtual pivot point
tends to stabilize the stage. (Author}

AT3IA2078 # Experimental investigation of a simple squeeze
film damper. K. K. Thomsen and H. Andarsen {Danmarks, Tekniske
Hojskote, Lyngby, Denmark). American Society of Mechanical
Engineers, Oesign Engineering Technical Conference, Cincirnati,
Ohiv, Sept. 9-12, 1973, Paper 73-DET-101. 4 p. 6 refs. Members,
$1.00; nonmembers, $3.00.

Descriptian of an experimental investigation of a squeeze film
damper for the control of rator amplitudes. From direct measure-
ments of the transmitted force and the velocity of the damper sleeve,
the damping coefficient of the squeeze film is obtained over a range
of frequencies and for several values of #ilm thickness and oil
viscosity. The results are compared with the theoretical formula,
based on assumptions of linearity, and fram a practical application
point of view the correlation is found to be satisfactory. {Author)

A73-42078 % # Transient response of rotor-bearing systems.
R. G. Kirk {Unitad Aircraft Corp.,‘Pratt and Whitney Aircraft Div.,
East Hartford, Conn.} and £. J. Gunter {Virginia, University,
Charlottesvitle, Va.). American Society of Mechanical Engineers,
Design Engineering Technical Conference, Cincinnati, Ohip, Sept.
812, 1973, Paper 73-DET-102. 9 p. 10 refs. Members, $1.00;
nonmembers, $3.00. Grant No. NGR-47-005-050,

The equations of maotion necessary to cafculate the transient
response of a multimass flexible rotor supported by nontinear,
damped bearings are derived from energy principles. Rotor excitation
may be the result of imbalance, internal friction, rotor acceleration,
nonlinear forces due to any number of hearing or seal stations, and
gyroscapic couples developed fram skewed disk effects. The method
of solution for transient response simulation is discussed in detail and
is based an extensive evaluation of numerical methods available for
transsent analysis. Examples of the application of transient response
for the anatysis of rotor bearing systems are presented and compared
10 actual machine performance. Recommendations for the use and
extension of the present systern simulation model are discussed.

(Author)

A73-42080 # Design and analysis of an energy absorhing
restraint system for light aircraft crash-impact. M. S. Hundal, R. W.
McLay {Vermont, University, Burlington, Vt), and L. Folsam
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A73-42196

{General Electric Ca., Aircraft Equipment Biv,, Burlington, Vt.).
American Society of Mechanival Engineers, Design Engineering
Technical Conference, Cincinpati, Ghio, Sept, 9-12, 1873 Paper
73-DET-171. 8 p. 21 refs. Members, $1.00; nonmembers, $3.00.

A73-42113 Effect of an adjustable nonuniform pitch in
the distributor on the alternating stresses in compressor rotor blades.
V. N. Tiulenev and V. A. Skibin (Tsentral'nyi Nauchno-
Issledovatel'skii Institut Aviatsionnogo Motorostroeniia, Moscow,
USSR). (Problemy Prochnosti, vol. 4, Dec. 1972, p. 102-105.)
Strength of Materials, vol. 4, no. 12, Sept. 1973, p. 1523-1526.
Transtation,

A73-42114 Cracks in turbine disks of gas-turbine engines.
Ch. L. Svetlakov, A, G. Makhnev, and V. F. Kozhevnikov. (Prob/emy
Prochnosti, vol, 4, Dec, 1972, p. 106-110.) Strength of Materials, vo).
4, no. 12, Sept 1973, p. 1627-1531. Translation. ) )

Cracks were observed to form on the downstream face of the
rotor disk of a low-power single-stage turbine, in a grove between
two coaxial circular ridges used to press it a rotor bearing. An
experimental investigation is described in which the stress distribu-
tion and stress concentration factors at the center of the disk were
determined by an cptical polarization technique. The results led to
an improved disk design in which the groove was eliminared, VP,

A73-42127 4 Experimental investigation of a gas-liquid
thruster model with a ballasting-reinforced thrust (Eksperimental’noe
issledovanie modeli gazozhidkostnogo reaktivnogo dvizhitelia s for-
sirovaniem tiagi putem hallastivovaniial. lu. G. Mokesv {Akademiia
Nauk Ukrainskoi SSR, Institt Gidromekhaniki, Kiev, Ukrainian
SSR). Gidrormekhanika, no. 24, 1973, p. 73-77, In Russian.

A73-42186 # The nondestructive tests in the maintenance of
commercial aircraft [Los ensayos no destructivos en el manteni-
miento de los aviones comerciales). M. Lazaro Verdier and J. A.
Guillen Martinez {IBERIA, Lineas Aéreas de Espafia, S.A., Madrid,
Spainl, fngenieria Aerondutica y Astrondutica, vol. 25, May-June
1973, p. 21.29. 1n Spanish.

The economic employment of commercial aircraft depends 1o a
large degree on efticient contral and maintenance methods, These
methods involve the use of modern equipment for checking the
conditions of the vital companents of the aircraft. The methods
employad include a direct visual inspection, a visual inspection
conducted with the aid of optical instruments, the use of liquids for
observing small defects which cannot be detected by visual inspec-
tion, the utilization of eddy currents, conductivity measurements,
ultrasonic pracedures, sonic methods, and the employment of X rays
and gamma rays. Attentieh is given to the approaches used for the
detection of cracks in aircraft companents. G.R.

AT7342196 # Application of electron beam weiding to air-
craft turbine engine parts. K. linuma. Ishikawajima-Harima Engineer-
ing Review, vol. 13, May 1973, p. 305-317. 5 refs. In Japanese, with
abstract in English.

Electron beam welding is suitable for the welding of aircraft
turbine parts that demand high heat and corrosion resistance,
adequate mechanical properties, high precision, and low weight.
Accordingly this welding method is applied to almost all sections of
the aircraft turbine engine from stator to rotating sections, and cold
to hot sections. Attention is given 1o electron beam welding
equipment widely used in the aircraft turbine industry, the
advantages of electron beam welding, quatity contrel, and welding’
procedures. F.R.L.



AT73-42200

A73-42200 # Structure of ionizing shock waves with radia-
tive energy loss. Y. Enomoto {Agency of Industrial Sciences and
Technology, Tokyo, Japan). Hiroshima University, Journal of
Science, Series A - If, vol. 36, Dec. 1972, p. 95-120. 49 refs,
Theoretical and experimental studies have been made of the
structure of shock ionized xenon both in the ionizational relaxation
region and in the downstream radiating region. The experimental
studies were based on measurements of the ionizational relaxation
time by means of the cold electrode system and measurements of the
change of electrical conductivity by means of the conductivity probe
of magnetic induction type. The shock Mach number was varied
from B.4 to 24.5, and the initial pressure was varied from 1 to 10
Tarr. Comparisons were made with theoretical resubts based on
simple and realistic models, The measured jonization times were
about one-half as large as 1he corfesponding predicted values, The
cause of this inconsistency may be attributed to the flow-
nanuniformities due to the wall boundary layer. The variations of
the electrical conductivity agreed with the theoretical ones calculated
from the corresponding flow parameter based on the assumption that
the plasma lost its energy through both continuum and line
radiations. {Author)

A73-42219 ¥ A new approach to gust alleviation of a
flexible aircraft using an open loop device {Une nouvelle méthode
pour calculer un absorbeur de rafales pour un avion souple, utilisant
un dispasitif en boucle ouverte). P-M. Hutin (ONERA, Chitillon-
sous-Bagneux, Hauts-de-Seine, France). INATO, AGARD, Sym-
pasium on Flight in Turbulence, Bedfard, England, May 14-17,
1973} ONERA, TP no. 1236, 1973. 11 p. In French,

One of the current problems facing aircraft designers is the
optimization of flight through a turbulent atmosphere. This paper is
concerned with the use of optimization techniques for the purpose
of gust alleviation. The basic approach is an extensian of Wiener's
optimization theory to two control parameters and its application to
the Caravelle aircraft. Finally, we present a comparison between the
theoretical responses to a Gaussian stationary excitation and the
responses to actual records of turbulence given by an anaiog
computer taking into account the nanlinearities due ta limited
efficiency of controls. {Author)

|
i
'

A7342315 Seattle-Tacoma's unconventional concept. P.
L. lacobsan and E. K. McCagg. Airport Forum, Sept. 1873, p, 8-23.
In English apd.German.

A73-42316 Schiphol as a tourist attraction. A, A, Dulle.
Airport Forum, Sept. 1973, p. 356-39. In English and German.

A73-42317 World Bank support for airports. B. Bostrom.
Airport Forum, Sept. 1973, p. 67-60. in English and German.

AT3-42321 Air traffic contral in the EUROCONTROL
area. G. H, Trow {EURDCONTROL, Brussels, Belgium}. {NATO,
AGARD, Symposium, Edinburgh, Scotland, June 2629, 1972
Lurocontrol vol, 3, no. 1, 1973, p. 413,

Review of the present organization of traffic control in the
EUROCONTROL area, covering France, the United Kingdom, the
Federal Republic of Germany, the Benelux countries, and Ireland.
The topics include supersanic transports control, difficulties in the
Belgian airspace, the Maastricht and Karlsruhe centers, application of
automatic data processing, airspace organization, and ground en-
vironment. Setected air traftic statistical data are also given, v.Z.

1

A73-42322 S5R cade assignment, K. H. B. Fuhrer, Euro-
controf, vol. 3, no. 1, 1973, p, 1419,

Discussion of applications of Secondary Surveillance Radar
(SSR} as a means of aircraft identification in the airspace of
EUROCONTROL member states. Atterition is given to the imple-
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mentation of the Originating Region Code Assignment Methed
{ORCAM) as a code assignment technigue effective in.applications
with SSR in the EURQCONTROL area, It is visualized that ORCAM
may be suitable also outside the EWROCONTROL area and may
facilitate cooperation with external areas regarding the use of SSR.

V.2.

A73-42323 The MINFAP system - First phase in the
automation of the EVROCCONTROL Maastricht Centre. A, Lemaire.
Eurocontral, vol. 3, no. 1, 1973, p. 20-24. Translation.

Description of the Minimum Facilities Project (MINFAP}
system, an interim air traffic control system designed to facilitate the
subsequent introduction of the Maastricht Data Processing IMADAP)
system for simultaneous integrated upper airspace control of
Belgium, Luxemburg, the Netherlands and Northern Germany.
Details are given on data processing and display equipment at
Maastricht. The outstanding reliability of the system during its
operation from March 1972 through April 1973 is noted. V.Z

AT73-42324 Time, space, and energy management in the
airways traffic contral medium. C. W. Vietor {American Airlines,
inc., Los Angeles, Calif.). Nawigation, vol. 20, Summer 1973, p.
153-170. 11 refs.

This paper presents a philosophy and concept for sloped airways
path design and derives mathematical formulas from which the
fundamental requirements for instrumentation design for vertical
navigation for time, space, and energy management requirements can
be derived. {Authaor)

AT3-42423 RPV’'s as communications relays. R. W,
Blanchard {USAF, Electronic Systems Div,, Bedford, Mass.) and R,
H. Waed (Mitre Corp., Bedford, Mass.}. Signaf, vol. 28, Oct. 1973, p.
22-24.

MNew services and user end instruments are made possible by, and
require, high capacity multichannel transmission trunks. The re-
quisite capacity will be supplied by devices and technology as-
saciated with satellite refay and digital transmission and data
handling technigues. These electronic technologies, along with recent
remately piloted vehicle {RPV) developments, provide the basis for a
tactical pseude-satellite multichannel relay. in such a relay, a high
altitude RPV would carry an electronics relay transponder similar to
that contained in a satellite such as the DSCS 11, F.R.L.

A73-42477 The use of analytic surfaces for the design of
centrifugal impellers by computer graphics. D. J. L. Smith (National
Gas Turbine Establishment, Farnborough, Hants., England} and H.
Merryweather (Computer  Aided Design  Centre, Camnbridge,
England). International Journal for Numerical Methods in Engineer-
ing, vol. 7, no. 2, 1973, p. 137-154. 6 refs.

This paper shows how analytic surfaces can be used to define
the vanes of an impeller of a centrifugal compressor. The analysis has
been given of a cubic-linear patch for representing three-dimensional
geometries. An example has shown how this type of patch can be
successfully used to model the geometry of centrifugal or mixed flow
impellers having swept back vanes at the outlet. The analysis hes
been programmed for the Atlas computer at the Computer Aided
Design Centre (CADCI, Cambridge and is set up in such a way that
the designer can examine systematically a range of impeller shapes.

{Author)

AT3-42522 Flow control concepts and airline operations.
A. F. Pitas (Air Transport Association of America, Washington,
D.C.). Joumal of Air Traffic Control, vol. 15, Sept.-Cct. 1973, p.
16-20.

Any flow control plan must insure that the responsibitity and
authority For fiight despatching and scheduling will remain the
prerogative of the user, regardless of the degree of organization or
automatian in the air traffi¢ contral system. Flow control decisions,
with or without the aid of auomation sheould not involye the



separation of aircraft, but concentrate on the act of having aircraft
avoid saturated airports and airspace. Such decisions may require
actions that vary from a cautionary nature to that of command.
Possibilities of automating the flow control process are discussed.
F.R.L.

AT73-42523 Reducing approach and landing accidents, H.
G. Gatlin (Air Transport Assaciation of America, Washington, D.C.}.
Journal of Air Traffic Control, vol. 15, Sept.-Oct. 1973, p. 24, 26.
To reduce approach and landing accidents, there is a need for
guidqnce aimed at the runway to pcsition aircraft in the proper
approach window and to preciude premature descent and/or ex-
cessive descent rate by providing descent path guidance to the pilot.
With increased implementation of the instrument landing system
{ILS), increased availabilicy of visual approach slope indicators
{VASI}, sensible operating rules, and sound ground training and crew
discipline, the probiem of approach and landing accidents can be
greatly reduced. F.R.L.

A73-42533 4 A technology tool for urban applications - The
remotely piloted blimp. G. R. Seemann, G. L. Harris, G. J. Brown,
and C. A, Cullian (Developmental Sciences, Inc., City of Industry,
Calif.}. American Institute of Aeronautics and Astranautics and
FPublic Technology, Inc., Urban Technology Conference and Tech-
nical Display, 3rd. Boston, Mass., Sept. 25-28, 1973, AlAA Paper
73-981. 8 p. Members, $1.50; nonmembers, $2.00, Research spon-
sored by Developmental Sciences, Inc.

The remotely piloted blimp concept is ta provide flexible, safe,
economical airborne surveiltance, measurement of monitoring sys-
tems for urban applications. The Traffic Eve, Enforcement Eye, and
Enviro Eye are basically remotely piloted, ultra slow, low altitude
buoyant airborne platforms equipped with television cameras, The
flight charactéristics of the blimp are discussed together with
questions of control, takeoff, landing, and ground support. G.R.

AT3-42534 Effect of nuclear explosions on strataspheric
nitric oxide and ozone. H. Johnston, G. Whitten, and J. Birks
{California, University, Berkeley, Calif.}l. Journal of Geophysical
Research, vol. 78, Sept. 20, 1973, p. 6107-6135. 27 refs. Research
supported by the Climatic |mpact Assessment Program,

The derivation by Foley and Ruderman (1873} of the injection
of nitric oxide into the stratosphere by nuclear bo